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ouR Mobilgasdealerhasastake The same thing is true of Socony- 
YS this tanker—and in a//facili- Vacuum’s modern laboratories 
ties we own or charter.So do 46,400 —the advanced refining methods 
dealers and jobbers like him! and equipment with which we 
For fine quality product, efficiently work to produce the most product 
supplied, competitive in price, 1s the of highest quality at /owest cost. 
very life-blood of ‘little’ business, any In short, your Mobilgas dealer— 
business. an independent local businessman 
Here, in effect, our tanker is a —can offer the quality, price and 
cost-cutting tool for “little busi- other benefits you want—because 
ness’’— helping to keep gas and oi] __ of the efficient, integrated structure 
ptices down, business volume up. _ that supplies him. 


YOUR NATION 


depends on strong 
industries... 


YOUR INDUSTRIES 


are only as strong as 
your Companies 


YOUR COMPANIES 


are only as strong as 
their ability to give you 


Your Bigges 
Money’s-Worth! 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


The Sign the Nation 
Knows... 
Builds as the Nation 

Grows! 


SOCONY-VACUUM 


Ever take a close-up of a modern chemical plant in action. . . 
from research . . . through production . . . to the time the 
products are on the market? Let’s take a look at Dow—one of 
the nation’s leading chemical producers—by following just one 
product through the plant: 


Dowtherm, for example, is a Dow-developed chemical for 
process heating. It brings accurate heat control and added 
safety not found in direct flame heating. Although Dowtherm is 
widely used already in many factory processes, Dow Technical 
Service and Research regularly aid in developing new applications 
for this outstanding Dow-developed heat exchange medium. 
Products now using Dowtherm in their manufacture include: 
nylon, plastics, varnish, vegetable shortening, soap, chemicals. 
asphalt, natural gas and fried noodles. 


Once Dowtherm had proved itself in the laboratories, production 
took over to manufacture this important heat exchange medium 
for the processing plants of the nation. At the same time. the 
Dow sales department organized new service and distribution 
channels and gave special training to production engineers who 
would handle this new method for process heating. 


Dowtherm is only one of over 600 Dow chemicals indispensable 


to industry and agriculture. Multiply the complexities involved 
in researching, producing and marketing this one product by 
several hundred in the Dow line and you will understand why a 
close-up of a modern chemical company reveals one of the 
industrial achievements of the twentieth century. 


THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 
New York ® Boston ® Philadelphia © Washington ® Atlanta @ Cleveland © Detroit 
Chicago ® St. Louis © Houston ® San Francisco ® Los Angeles ® Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


, Charles Lounsbury 


being of sound mind and disposing memory, do hereby 
make and publish this, my last will and testament, in 
order as justly as may be to distribute my interest in 


the world among succeeding men. 


I GIVE to good fathers and mothers, in trust for their 
children, all good little words of praise and encourage- 
ment, and all quaint pet names and endearments, and I 
charge said parents to use them justly and generously, as 


the needs of their children may require. 


I LEAVE to children inclusively, but only for the term 
of their childhood, all and every, the flowers of the 
fields, and the blossoms of the woods, with the right to 
play among them freely according to the customs of 
children, warning them at the same time against thistles 
and thorns. And I devise to children the banks of the 
brooks, the golden sands beneath the waters thereof, 
the odors of the willows that dip therein and the white 
clouds that float high over the giant trees. And I leave 
the children the long, long days to be merry in, in a 
thousand ways, and the night and the moon and the 
train of the milky way to wonder at, but subject never- 


theless to the rights hereinafter given to lovers. 


I DEVISE to boys jointly all the useful idle fields and 
commons where ball may be played; all pleasant waters 
where one may swim; all snow-clad hills where one may 
coast; and all streams and ponds where one may fish, 
or where, when grim winter comes, one may skate; to 
have and hold the same for the period of boyhood. And 


all meadows with the clover blossoms and_ butterflies 


thereof, the woods and their appurtenances, the squirrels 
and birds, and echoes and strange noises, and all distant 
places which may be visited, together with the adventures 
there found. And I give to said boys each his own place at 
the fireside at night, with all pictures that may be seen 
in the burning wood, to enjoy without let or hindrance 


and without any incumbrance or care. 


TO LOVERS, I devise their imaginary world, with 
whatever they may need—as the stars of the sky, the 
red roses by the wall, the bloom of the hawthorn, the 
sweet strains of music, and aught else they may desire 
to figure to each other the lastingness and beauty of 


their love. 


TO YOUNG men jointly, I devise and bequeath all 
boisterous, inspiring sports of rivalry, and I give to them 
the disdain of weakness and undaunted confidence in 
their own strength, though they are rude. I give to them 
the power to make lasting friendships, and of possessing 
companions, and to them exclusively I give all merry 


songs and brave choruses, to sing with lusty voices. 


AND TO those who are no longer children or youths 
or lovers, I leave memory, and I bequeath to them the 
volumes of the poems of Burns and Shakespeare and of 
other poets, if there be others, to the end that they may 
live over the old days again, freely and fully, without 


tithe or diminution. 


TO OUR loved ones with snowy crowns I bequeath 
the happiness of old age, the love and gratitude of their 


children until they fall asleep. 


Among the effects of the deceased Charles Lounsbury, an inmate of the Chicago poorhouse, was found the now-famous “Lounsbury 
will.’ Barbary Boyd a law reporter, read the will and saw in it the story of its author, a once-successful lawyer whom circum- 
stances had brought to Skid Row. The will was turned over to the Chicago Bar Association, and due to its legal validily, was 
probated and recorded on the records of Cook County. Reprinted and read by family groups as well as radio commentators, the 
will has become as much a part of Christmas as the story of Christ’s birth and Dicken’s Christmas Carol. This copy of the will 
has been reprinted from the December, 1949, issue of the Martin Star. 
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Dr. W. L. Everirr 


Dean of the College of Engineering 


: a Chrislmas message... 


If I believed in legends, this space would be blank. 
Legend has it, you know, that the last person in the 
world who possesses the Christmas spirit is a college dean. 
Tradition describes him as a Scrooge before the great 


conversion. 


Let’s say, then, that I am Scrooge after his trans- 
formation. For I do most sincerely want to wish all of 
you who are in the college of engineering a joyful Christ- 
mas Day and a happy holiday season. May you give and 
receive bountifully, may you see all your old friends, may 
you have a good time, may you even find a few hours 
to spend with your family so that they may be properly 
amazed at your height, weight, wit, knowledge, arid pro- 


fessional prospects. 


I guess maybe I am not a completely transformed 
Scrooge after all, because there is one job I’d like to 
have you do for your profession and your college while 
you are at home this Christmas. It won’t take long at 
any one time, and it ought to be as much pleasure as 


work. I won’t even ask you to work on Christmas Day. 


Will you pass the word along that the nation faces 
a critical shortage of trained engineers? That we need 
many thousands more of technically trained men than 
are now in prospect? That the situation is so acute that 


it endangers national safety? 


To get statistical for just a minute, the most conserv- 
ative official estimate of the shortage we are confronting 
is 25,000 new engineers per year. People who are by no 


means alarmists say that the shortage is at least 40,000. 


So tell high school students and teachers about this 
shortage, about the big present and future market for 
trained men and women in all branches of engineering, 
and about our program and facilities here at Illinois, 
which we believe are unexcelled anywhere. Tell parents 


also. 


This will be 


your college and University, and to your country. It will 


a real service to fellow engineers, to 


give you about as ruddy and inexpensive a Yule-time 


glow as I know of. Again, Merry Christmas. 
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our cover 


An engineer counts the days until Christmas. TECH, in pro- 
curing this photograph, borrowed one drawing board, one set 
of instruments, and a freshman’s G.E.D. drawing and stole one 
triangle and two pieces of paper. Even E. Lozano, our art editor, 
got his hand in (pun!).Ralph Zuccarello angled the camera at a 
45° slant and (click!). 


our frontispiece 


A 25-ton charge of molten steel is gently poured into an 
open-hearth furnace for further refining. Such operations in 
steel mills were included among the tours that all senior engi- 
neering students took last November 1, 2, and 3. (See pages 
20-21.) 


Published eight times during the year (Oc- 
tober, November, December, January, Febru- 
ary, March, April and May) by the Illini 
Publishing Company. Entered as _ second 
class matter, October 30, 1920, at the post 
office at Urbana, Illinois, under the Act 
of March 3, 1879. Office 213 Engineering 
Hall, Urbana, Illinois. Subscriptions $1.50 
per year. Single copy 25 cents. Reprint 
rights reserved by The Illinois Technograph. 
*Piblisher’s Representative—Littell Murray- 
> farnhill, 605 North Michigan Avenue, 
icab, et Ill. 101 Park Avenue, New 
re V7, _ New York, 
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AE Fiving Saucer 


The date was June 24, 1947. Ken- 
neth Arnold of Boise, Idaho, was flying 
his private plane from Chechalis to 
Yakima, Washington, when he saw a 
bright flash on his wing. 

Looking toward Mount Rainer, he 
saw nine gleaming disks outlined against 
the snow, each one about the size of a 
C44. The disks, about twenty to 
twenty-five miles away, were moving at 
a speed of twelve hundred miles an 
hour, Arnold estimated. 

Thus the mystery of the flying sau- 
cers was begun. 

The ice had been broken. One man 
had braved ridicule to announce that 
he had seen “flying disks.” Now hun- 
dreds came forward with similar re- 
ports of sightings. 

These reached a climax in July, 1947. 
On the Fourth of July, hundreds of 
citizens, including reputable and ex- 
perienced pilots, saw dozens of gleam- 
ing disks flying at an altitude of ap- 
proximately forty thousand feet in the 
air. The same day disks were seen at 
Vancouver, Seattle and other north- 
western cities. 

That evening, just about sunset, an 
airliner was flying over Emmet, Idaho. 
Suddenly the pilot and copilot saw five 
disks in the sky ahead. In a few min- 
utes they were joined by four more 
disks. The crew watched these disks for 


about ten minutes until they disap- 
peared. 
Saucers have been sighted several 


times at the White Sands Rocket Prov- 
ing Grounds in New Mexico. One of 
the disks, a huge elliptical craft, was 
tracked by scientists with precision in- 
struments at five miles per second. 
That’s 18,000 miles per hour! 

Another time, two other disks were 
spotted from five different observation 
posts on the proving ground. Flying at 
incredible speed, the two disks paced 
an Army high-altitude rocket that had 
just been launched, then speeded up and 
swiftly outclimbed the projectile. 

In January, 1949, saucers were re- 
ported over Kentucky, Indiana, Penn- 
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BILL BLACK 


Like Champaign-Urbana, 
Wood River and East Alton 
are so close tegether that 
Bill claims he comes from 
both. 


Bill, a sophomore in ciy- 
il engineering, has been 
one of the brighter lights 
among the TECH heads, 
serving as Make-up Editor. 
Studies, Pershing Rifles, 
ASCE, and a brown-haired 
East Altonian (Pat is her 
name) claim his other 
time. 


The future? Bill winces 
a bit at tne thought of 
very shortly cetting a let- 
ter beginning, ‘’Greetings.’” 


sylvania, Texas, and several other states. 
An air freighter was paced for five min- 
utes over Washington. When the pilots 


tried to close in, the strange craft 
zoomed at terrific speed. 
Two Saucers were seen above Boca 


Chica Naval Air Station at Key West 
on February 22, 1949. A plane was sent 
up to investigate and was hopelessly out- 
distanced. 

In March of the same year, reports 
of flying saucers poured in from Peru, 
Cuba, Mexico, Turkey, Antarctica and 
other parts of the world. In several 
cases photographs were taken. The most 
recent report was of a disk seen over 
an atomic plant on November 21, 1950. 


The Mantell Case 


On January 7, 1948, a round disk 
estimated to be 250 feet in diameter was 
reported over Madisonville, Kentucky. 
A half hour later it was sighted at 
Goodman Air Base, ninety miles away. 
It appeared to be hovering and was 
studied by most of the officers on the 
base with binoculars. 

The commanding officer on the base 
ordered three F-51s to investigate. The 
flight was led by Captain Thomas F. 
Mantell, Jr., an experienced pilot with 
a distinguished ETO combat record. 
For twenty-five minutes, the three F-5is 
tried vainly to close in on the disk. 

Mantell called in to say that the 
disk was making speed equal to his 360 
miles per hour. A few minutes later, the 


other two planes lost sight of Mantell 
and the disk in broken clouds. 

Five minutes passed before Mantell 
called in again. He announced his in- 
tention of following the object to an 
altitude of 20,000 feet before abandon- 


Mantell 


ing the chase. Captain was 
never heard frem again. 
Minutes later, his fighter disinte- 


grated in mid-air. His body was found 
near Fort Knox and the wreckage of 
his plane was strewn for half a mile 
around him. The disk had vanished. 

All told, 722 reports of saucer activ- 
ity have come in. From these an average 
picture has been worked out. They are 
round or oval, metallic looking, very 
bright-shining white or silvery. They 
can move at extremely high speed, ac- 
celerate rapidly, and outmanuever ordi- 
nary aircraft. 

They have been sighted in forty dif- 
ferent states and in every part of the 
world. In the United States they have 
appeared over eleven Air Force bases 
and fourteen American airports. Wit- 
include Army, Navy, Marine 
Corps, and Aix Force officers; police; 
FBI agents; weather observers; astron- 
omers; and thousands of reputable citi- 
Zens. 


nesses 


Not a Neu 


Flying saucers, however, are not new. 
There have been reports for 
over 175 years. In the 19th century, 
3ritish and French astronomical jour- 
nals printed reports of round and _ tor- 
pedo-shaped objects seen in the skies. 
For example: 

On March 22, 1880, several bril- 
liantly luminous objects were reported 
seen at Kattenau, Germany. The ac- 
count was published in the British 
Nature Magazine, Volume 22, page 64. 

In New Zezland, an oval-shaped disk 
was reported speeding high overhead. 


This was on May 8, 1888. About two 


Story 


saucer 


years later, several large aeriaJ bodies 
were sighted hovering over the Dutch 
East Indies. 


In 1897, frequent reports of sight- 
(Continued on Page 38) 


Color receivers in size and outward appearance are the same as the 
standard RCA table model black-and-white television sets. (Courtesy 


of RCA.) 


TVornotTV... 


color television 


On October 11, 1950, the Federal 
Communications Commission ordered 
that the color television system proposed 
by the Columbia Broadcasting System 
be adopted for commercial use Novem- 
ber 20. On November 15 this ruling 
was indefinitely postponed by a federal 
district court. Between the two dates 
named, the public was besieged with 
much information and propaganda con- 
cerning both the CBS system and that 
of the Radio Corporation of America. 
The questions in many minds are these: 
What is the best color T-V system, and 
how does it work? The first question 
is an opinion that can be formed only 
after consideration of the answer to 
the second. 


The Color Problem 


The basic problem of color television 
is the transmission of three times as 
much information used in monochrome 
over a set of radio waves designed for 
monochrome. This is overcome by send- 
ing the three primary colors, red, green, 
and blue, in rapid succession. The col- 
ors follow each other so quickly that 


10 


by Tom Tucker, Ch.E. ‘53 


TOM TUCKER 

A musician as well as a 
darn good chemical engi- 
neer-in-the-making is a 
rare happening at college, 
but Tom Tucker is one 
person who seems to be 
this. 

Tom is a_ second-year 
man on the staff in his 
second year at the U. of 
1. Last year he wrote de- 
partments; this is his sec- 
ond feature article. At 
present he holds down a 
chair in the concert band 
and a position in the foot- 
ball band. He was active 
on | SEE committees last 
spring. 


the eye blends them together into one 
image. Iwo important methods of send- 
ing these successive colors have been de- 
veloped. The method proposed by CBS 
consists of sending a picture in red fol- 
lowed by one in blue and then one in 
green. RCA would send a dot of green, 
skip a dot, send one of red, skip, and 
one of blue. In both systems every sec- 
ond horizontal line is scanned as in 
ordinary black-and-white television. In 
the CBS system six different pictures 
must be sent to cover the entire tube 
in all three colors. Four pictures are 


necessary in the RCA system to show 
the entire picture in true color; these 
pictures are called a color frame, and 
the individual pictures are called color 
fields. The following is a representa- 
tion of the first color field. 

Line 
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The second field looks like this: 
Line 
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In the CBS system, the odd-numbered 
lines are sent in red, the even in blue, 
the odd in green, the even in red, the 
odd blue, and the even in green. Thus 
six fields make one color frame. 

RCA uses 525 lines per field and 60 
fields per second, identical to present 
monochrome standards. Thus 15 color 
pictures are sent each second. The CBS 
frame consists of 405 lines. One hun- 
dred forty-four fields per second result 
in 24 frames per second. The smaller 
number of lines per frame in the CBS 
system is the result of the greater num- 
ber of color frames per second. The 
line frequency of the RCA system is 
15,750 per second, that of CBS is 29,- 
160. Higher line-frequencies are not 
practicable at this time. The low num- 
ber of lines in the CBS system results 
in a picture which is not as detailed as 
that of the present monochrome or the 
RCA system. The situation is analogous 
to the difference between a magazine 
picture and one in a newspaper. This 
lack of definiticn is a major fault of the 
CBS system. 


Phosphors and Filters 


The methods of producing the pri- 
mary colors also differ in the two sys- 
tems. RCA produces its color picture 
by the use of color-phosphors. (A phos- 
phor is a substance which glows when 
hit by a beam of electrons). The proper 
choice of phosphors results in the three 
primary colors. In the tri-color tube, 
the phosphors are set in groups of three. 
The mask between the dots and the elec- 
tron-gun is constructed so that one of 
the three colors is activated. By mag- 
netically controlling the angle at which 
the beam passes through the holes in 
the mask, the color is selected. To this 
time, the chiei fault of the tri-color 
tube has been the inability of the phos- 
phors to produce a picture of good color 
fidelity. 

CBS uses an ordinary monochrome 
kinescope (picture tube) to produce 
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light which is filtered to give the color 
desired. The color filters are set in a 
rotating disc in front of the tube. The 
disc contains two filters of each color. 
Rotating the wheel at 1,440 rpm gives 
144 fields, or 24 frames per second. 
CBS emphasizes the fact that an all- 
electronic color picture can be sent un- 
der its standards by using a tri-color 
kinescope. Thus the CBS system is not, 
as some would have the public believe, 
an inherently mechanical system. 


The direct-view receiver of the Co- 
lumbia system is limited to a tube of 
12% inches because of the size of the 
color wheel. The RCA picture is un- 
limited in size. Use of a tri-color tube 
would, of course, remove the size limit 
imposed by the rotating disc. 


TV Cameras 


So far only the video receiver has 
been considered, but, obviously, the cam- 
era also is important. The RCA camera 
consists of three camera tubes. Each of 
these tubes picks up one color only. 
The light enters the camera through a 
lens, then it strikes a mirror which re- 
flécts one of the three primary colors 
and passes the others. A second dichroic 
mirror reflects the second primary, and 
the remaining light goes on to the last 
tube. The mirrors must be adjusted so 
that the images on all three tubes are the 
same size and in the same relative posi- 
tion on the face of the tube. A mis- 
registration of only 0.002 in can result 
in a ruined picture. To the end of the 
FCC hearings, RCA had great difficul- 
ty in keeping the camera tubes in cor- 
rect registration. The mirrors are sus- 
ceptible to temperature changes as well 
as bumps. At no time during the hear- 
ings did RCA demonstrate an outdoor 
pickup. 

The CBS camera uses a single tube 
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with a color disc to separate the pri- 
mary colors. The disc does not affect 
the size of the camera tube, which is 
generally about 4 im in diameter. No 
registration problems occur in the CBS 
camera because only one tube is used. 
Also, the CBS camera is quite sturdy 
and not nearly as complex as the RCA 
instrument. Present TV cameras could 
be converted to CBS color cameras at 
a small fraction of the cost of a new 
RCA camera. The monochrome camera 
cannot be converted to RCA color. As 
a result of the sturdiness of the CBS 
equipment, cutdoor color telecasts are 
possible and have been transmitted. 

As noted above, the RCA camera 
picks up three images simultaneously. 
Only one of these can be broadcast at 
one, time, however. Thus a switch of 
some kind is necessary to select the 
color to be transmitted. An electronic 
switch, or sampler, selects alternately the 
color signal to be sent out. 

The RCA system has another unique 
feature in the use of mixed-highs. Be- 
cause the broadcast band-width is lim- 
ited, all of the information received by 
the camera cannot be transmitted. RCA 
claims to have saved much band-width 
by not sending information the eye can- 
not use. The eye is not sensitive to cer- 
tain shades of blue so RCA filters these 
shades out by electronic means. Similar- 
ly, the eye is only partially sensitive to 
many shades of red and green. These 
shades are in the high-frequency range. 
The RCA camera filters these shades 
from the low-frequency colors and mixes 
them together for transmitting. This is 
similar to the use of black in color 
printing in addition to the primary col- 
ors. The receiver separates the mixed- 
highs into their component parts and 
adds the parts to the low-frequency sig- 
nal which came in on a different part 


FACE PLATE 


+18000 VOLTS 
(FINAL ANODE) 


Video tube for color reception. (Courtesy RCA.) 
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Color television system with mixed 
highs. (Courtesy of RCA.) 


of the band. By eliminating high blues 2 
mc are saved, and another 2 me are 
saved by the use of mixed-highs. The 
result is this: The camera picks up 12 
mc; it transmits 8 mc; and the re- 
ceiver reproduces 10 mc. 


Program Networks 


Of great importance in selecting fu- 
ture standards is net-working of pro- 
grams. For this reason RCA encoun- 
tered a great deal of difficulty. The 6 
me band-width allotted to TV can be 
no larger because there is no more space 
in the air waves. As can be seen above, 
the RCA camera picks up i2 me of 
color. This is too much for the 6 mc 
band. The use of mixed-high system re- 
duces this to 8 mc which is still too 
much. At this point the sampler comes 
into play. By sending short bursts of 
succeeding colors, interspersed with a 
period of no signal (skipping a dot), 
the RCA signal is reduced to 4 mec 
well within the 6 mc limit. The prob- 
lem of coaxial cable transmission re- 
mains, however. The cables in use have 
a band-pass of only 2.7 mc. If an RCA 
picture were to be sent over such a ca- 
ble, a serious loss of color would result. 
By sampling again at two thirds the 
original sampling rate, the required 
bandwidth is cut down to 2.66 mc. Ac- 
tually these are the upper limits sent 
by the system and are not generally 
used. 


The Question of Color Fidelity 


What about the pictures sent by the 
two systems? Is the color true to life? 
Is it subject to faults similar to ghosts 
which appear in monochrome? To quote 
“Consumer Reports’ (October 1949), 
“The (CBS) colors appeared ‘natural’ 
—superior, for example, to the garish 
hues typical of Hollywood Technicolor 
movies.” The report of the FCC states: 
“At all demonstrations on the record, 


(Continued on Pag 30) 
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continued from the november issue . . . 


phantasy with a bang 


by Don Sweet, E.E. ‘53 


One of the most important items in 
the pyrotechnician’s stock is also the 
smallest. This is the lance. Thousands 
of lances may be used in a show as de- 
scribed earlier. In appearance, the lance 
looks like a colored cigarette or pencil. 
It is one-fourth inch in diameter and 
four inches long. It is filled with a 
powder composition which will burn 
with a colored flame corresponding with 
the color of the wrapper on the lance. 
It is with these miniature torches that 
the portraits and pictures are made. 

The basic piece of lancework is a 
wood frame, size five by ten feet. This 
frame is criss-crossed into a grid of one- 
foot squares by wood strips. The pic- 
ture is laid out on these frames with 
flexible rattan or cane strips and in ac- 


A typical rocket: tail choke (B); 
charge (D); balancing fin (E). (“Ex- 
plosives;” T. Y.Crowell Co.) 
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cordance with a design which has been 
drawn on squared paper. As many as 
one hundred of these five-by-ten frames 
may be placed together to form a single 
picture. 

When the rattan is on the frame, 
double-pointed nails are driven into it 
about three or four inches apart, and 
it is upon these that the lances are 
glued endwise. 

When lances of the proper color have 
been placed on the frame, a fuse called 
“match” is placed over the end of each 
lance. Match consists of several strands 
of cotton string which have been coat- 
ed with finely divided gunpowder. This 
string is then wrapped in a loose fitting 
paper tube. When the gunpowder burns, 
oxygen is released by the saltpeter in 
its composition, and the paper tube keeps 
this enriched atmosphere around the 
fuse, causing it to burn very rapidly, 
something like thirty feet per second. 

The match is held on each individual 
lance with straight pins. It is also tied 
down to the frame at strategic loca- 
tions. Once pinned and tied, the match 
must be pierced, that is, the paper case 
must be punctured over each lance. This 
is to permit a stream of fire to ignite 
the lance. It is because of this pinning, 
tying, and piercing of each individual 
lance (remember, thousands are used on 
a single job) that lancework takes the 
most time of any of the operator’s jobs. 

Ordinary lances come in five colors: 
red, green, yellow, blue, and white. The 
colors are produced by using nitrates of 
the rarer metals in their composition, 
strontium being used for red, barium 
for green, and sodium for yellow. White 
is produced by the use of magnesium 
and aluminum, and blue is imparted 
to the flame by paris green. Besides 
these straight colors are the transforma- 
tion lances. These lances are eight 
inches long and may be made up of 
any two of the above colors. It was 
greén-white transformation Jances which 
caused the outline of Illinois to appear 
from the field of corn. The outline was 
there all the time, but in green it formed 
part of the cornfield. When the rest of 
the lances burned out, the white part 
of the transformation lances was just 
getting started. This left the desired 
outline in white. 


Roman candles and noise-makers com- 
plete the list of basic fireworks pieces. 
The effect of the Roman candle is so 
well known that it will not be de- 
scribed in any great length. The con- 
struction, however, might be of interest. 
The candle is put together out of three 
different types of powder, the star mix- 
ture, the propellent, and a slow burning 


CANDLE 
COMPOSITION 


(ae Gf 


| 


GUNPOWDER 


The Roman candle is still an old 
favorite. (“The Science of Explos- 
ives; T. Y. Crowell Co.) 


candle composition. The star forms the 
colored ball of flame. It is a pellet just 
a little smaller in diameter than the 
candle tube. The propellent, as its name 
implies, propels the star out of the tube, 
and the candle composition serves as a 
fuse to the next star. When the candle 
is manufactured, a layer of propellent 
is first put into the tube, then the star, 
and lastly the candle composition. This 
sandwich is duplicated for as many balls 
as the candle is supposed to discharge. 


Lastly, mention might be made of 
noise-makers or salutes. There are many 
different types of this device, but es- 
sentially they are all made in the same 
way. ‘They consist of a very strong 
paper casing filled with a flash powder 
mixture. Some of these are made into 
aerial shells, some into ground bombs, 
and smaller ones are connected into 
strings called bombardments and used 


to accompany patriotic lancework. In 
(Continued on Page 32) 
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Within the last few years our fuel 
experts have become quite alarmed over 
the nation’s oil situation. The question 
that is constantly cropping up is what 
to do if our natural crude oil gives out. 


Not too many years ago the United 
States was the center of the world’s oil 
industry. Now this crown oi oil su- 
premacy is gradually slipping because 
the fuel output cannot keep up with 
the increasing demands for petroleum 
and its by-products. During the year 
1947, the crude oil outputs, refinery 
runs, and the gasoline production rose 
to an all-time high. A good comparison 
can be made between the years 1947 
and 1940. During 1940, 1,353,000,000 
barrels of petroleum were produced ; and 
in 1947, 1,852,000,000 barrels. Also 
during the year of 1940, 597,000,000 
barrels of gasoline were produced as 
compared to 807,000,000 barrels pro- 
duced in 1947. The demand for pe- 
troleum products which has quadrupled 
during the past 25 years is expected to 
increase another 30 per cent by 1970. 


During the war, 95 per cent of all 
tle aviation gasoline used by the Allies 
during the last war came from Ameri- 
can refineries. From the invasion of 
Poland to the end of the war, the 
United States produced 8,866,000,000 
barrels of petroleum. 

The most confusing issue is exactly 
how much oil is left. Experts have pre- 
sented different opinions on this sub- 
ject. Some of the geologists, optimisticly, 
have stated that there is enough oil to 
last for years to come. Others have 
made pessimistic predictions or none at 
all. H. L. Ickes reported that a four- 
teen year supply of petroleum is left. 
Business Week Magazine said that there 
are twenty years of oil left. At the 
rate of consumption of four million bar- 
rels of oil per day, the country will be 
without adequate oil reserves in twenty 
years for either peace or war. These 
are some of the many estimates that 
have been published by the experts in 
this field. Logically though, no real 
estimate can be established because tech- 
nological methods in determining the 
exact amount of oil that can be recov- 
ered is rapidly changing from day to 
day. There are also many fields that 
have not yet been discovered. 

The world’s proven reserves can be 
estimated accurately between 51,000,- 
000,000,000 to 64,000,000,000,000. bar- 
rels of oil, 91 per cent of the supply 
being controlled by three countries: the 
United States which has 58 per cent, 
England with 2 8per cent, Russia with 
11 per cent. The western hemisphere 
has 30,000,000,000 barrels of oil, of 
which the United States controls about 
20,000,000,000 barrels. The eastern 
hemisphere has 31,500,000,000 barrels 
of oil. From this information the United 
States has about one-sixth of the world’s 
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synthesizing our . . . 


oil of the future 


Born on July 17, 1928, 
Clarence attended Lane 
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where he was elected to 
National Honor Society. 
Upon graduation, he was 
awarded a scholarship 
through the cuspices of 
the Jewish Children’s Bu- 
reau of Chicage. 


Transferring down here 
from Navy Pier where he 
was a member of the Pier 
TECH staff, Clarence is 
pursuing his course of 
study in mechanical engi- 
neering and would like to 
get a job in the field of 
power plant engineering 
after graduation. He is 
also a member of ASME 
and MIA. 


CLARENCE NIEBOW 


oil, but is supporting two-thirds of the 
world’s needs, or about four times its 
proportional share. 


So badly has the natural crude oil 
supply been depleted that there is no 
doubt as to our dependence on imports 
of crude oil or synthetic fuels. Some re- 
lief could come from storing crude and 
refined oil products. 

It was mentioned before in this article 
that the demand for oil is rising and 
will continue to rise for some time to 
come. In order to meet the increased 
demands an oil defense must be estab- 
lished. This kind of security should be 
an American foreign oil policy which 
would be consistent with the country’s 
democratic principles. The Government 
Reserves Corporation, a government 
agency, has been formed in order to 
bring a closer relationship between the 
government and the oil industry. 

England has been the leading nation 
in the acquisition of oil interests over- 
seas. The government owns as much as 
50 per cent of the interest in the com- 
pany, which makes the nation and the 
English oil industry partners. 

Several American oil companies have 
already staked out claims in the Middle 
East. The Standard Oil Company of 
California sent out a crew of geologists 
and engineers to Saudi Arabia where 
they established some of the greatest oil 
fields in the world. The fields lie in a 
vast region that extends from the Turk- 
ish frontier to Southern Arabia. This 
area is equal in length to the distance 
frou Houston, Texas, to the Canadian 
border. 

This source of oil supply is very good, 
but it cannot be depended upon as a con- 
stant source for if another war comes, 


by Clarence Niebow, M.E. ‘51 


this source would be blocked. In the 
event that foreign imports are cut off 
by war, fuels must be secured through 
synthetic processes. 

Two years ago the O’Mahoney bill 
was introduced to the Congress calling 
for the active experimentation in syn- 
thetic fuels. These plants were to be 
constructed and operated by the Bureau 
of Mines. The O’Mahoney bill placed 
the cost of these experimental plants 
at $30,000,000 and the experiments 
were to explore three processes, the 
Fischer-Tropsch, the Bergius process, 
and the Oil Shale process. 

In the German commercial plants 
CO and H, were obtained by the re- 
action of coal and steam, which re- 
quired heating of the gases to 1500°F 
in the presence of a cobalt catalyst. The 
hydrocarbon products obtained were 
primarily paraffinic, thus the resulting 
gasoline was of poor quality. This made 
the process a poor competitor with crude 

(Continued on Page 44) 
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A typical oil rig in operation on the 
plains of Southwest Texas. 
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A glimpse of the future . . 


. daily interplanetary travel. 


The above version of travel to the 
moon will probably never take place. 
This is true mainly because it is doubt- 
ful whether anyone except scientists and 
writers would be allowed to make such 
a trip. Nevertheless, the possibility of 
travel to the moon and other planets 
has long ceased to be idle speculation. 
Famous rocket scientists like Oberth, 
Goddard, Hohmann, and others have 
forseen the possibility of space travel 
since the early nineteen hundreds. The 
lack of a fuel powerful enough to pro- 
pel a space ship beyond the earth’s gravi- 
tational field has been the main factor 
preventing such trips. Today, however, 
new ideas, better fuels, and the poten- 
tialities of atomic energy have combined 
to make a trip to the moon and other 
celestial bodies a very definite possibility. 


Theory of Rocket Flight 


The theory of rocket flight is entirely 
a matter of cool mathematics and astron- 
omy. There will be no haphazard hit or 
miss flights launched from the earth. 
The path the space ship will follow will 
be even more planned out than that of 
any commercial airliner. However, space 
flight itself requires the consideration of 
many factors. 

There are several ways in which the 
flight of rockets can be calculated. One 
begins with the pressure inside the com- 


how high the moon? . . . 


spaceward bound 


by Henry Kalapaca, E.Phys. ‘52 


“One round trip ticket to the moon, 
please.” 

“Would you step on the scale at your 
right?” 

“What for?” 

“Well, you see, the price of your 
ticket will depend upon your weight. 
The heavier you are, the more fuel must 
be used to take you to the moon and 
back; consequently, the price of your 
ticket will be greater. Hmmm... you 
weigh 120 pounds. Now, step into the 
room on your left where they can take 
your measurements and fit you with a 
space suit which you will wear on the 
moon. Incidentally, that box of candy 
under your arm must be taken to the 
dehydration and compression room. No 
excess weight or bulk, you know. When 
you're finished in the compression room, 
you go to Launching Platform No. 4. 
Your space ship leaves at nine o’clock 
sharp. When you get aboard, pick your- 
self a hammock and strap yourself in. 
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Rocket ships are nothing 
new to Hank who took the 
part of the erstwhile air- 
man in the ‘‘Trip to Mars’ 
prize-winning float of the 
physics department in last 


HENRY KALAPACA year’s | SEE parade. 


It’s so annoying for the crew to have 
passengers floating about the cabin when 
once in space. Also, before the takeoff, 
find yourself an empty container. The 
weightless feeling that accompanies 
space flight nay make you quite nause- 
ated. And so, with that final word of 
advice, I bid you adieu. Bon voyage!” 


bustion chamber, since this and the size 
of the nozzle determine the speed of 
the gases expelled, and hence, the thrust. 
Knowing the chamber pressure under 
various conditions of combustion from 
proving stand tests, and the diameter of 
the nozzle, the thrust can be ca!culated 
by the formula: 
T = P(nrR?)X 

T is the thrust of the motor in /dbs. 

P is the pressure in the combustion 
chamber in psi. 

mR* is the familiar formula for the 
area of a circle and gives the area of 
the jet nozzle here. 

X is a factor that will vary with each 
motor and is the gain or loss in gas ve- 
locity as the gas passes through the noz- 
zle. 

Knowing the thrust is not enough. 
The important factor is the weight of 
the rocket which is always a force act- 
ing against che thrust while the rocket 
rises. The actual lift of the rocket is 
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equal to the thrust minus the rocket’s 
weight (L—T—W). 

Another iactor is the mass-ratio of 
the rocket ship. The mass-ratio is de- 
fined as the ratio of fueled weight to 
empty weight. This one factor is the 
most importaat single concept in rocket 
science, due to the fact that the higher 
the mass-ratio, the more fuei capacity 
the space ship has, and, consequently, 
the range is increased. 

Perhaps at this point a discussion of 
just what propels a rocket (or space 
ship) should be included. The first 
point to make clear is that the exhaust 
of the rocket engine does not push 
against the air forcing the rocket for- 
ward. Rockets operate according to 
Newton’s third law of motion which 
states that to every action there is an 
equal and opposite reaction. In the case 


a x WEIOCHT 
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The mass-ratio represents the rela- 
tion between the total weight of 
rocket and the weight when the 


is exhausted. (“Rockets and 
Harcourt, Brace, and Co.) 


fuel 
Jets;” 


of the rocket, the action is the expul- 
sion of gas molecules from the combus- 
tion chamber. The reaction causes the 
rocket to move forward. The velocity of 
the gas molecules leaving the com- 
bustion chamber is known as the exhaust 
velocity. The higher the exhaust veloc- 
ity, the higher the rocket velocity. 

It has been calculated that the mass- 
ratio for a ship whose rocket velocity 
is equal to the exhaust velocity is 
PEIN ZSLS3 i ae. LOU Lenore qust news. (a 
figure familiar to any student of mathe- 
matics.) Since the rocket can move fast- 
er than its own exhaust velocity, one 
finds a definite relation between the 
exhaust velocity and the mass-ratio 
equal to “e.”’ When the exhaust velocity 
is tripled, the mass ratio equal to “e”’ 
is cubed. Now “‘e”’ cubed is approxi- 
mately equal tc a mass-ratio of 20.1 to 
1. Whether a rocket with a mass-ratio 
of 20 to 1 can actually be built is still 
not definitely known. However, a rock- 
et with a mass-ratio greater than 20 to 
I is out. 

Another important factor to consider 
in rocket flight deals with the “velocity 
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of escape” which is defined as the ve- 
locity needed by the rocket to escape 
from the earth’s gravitational pull. 

This velocity -has been calculated to 
be 6.664 miles per second (approx. 25,- 
000 mph). The ship, however, must 
start slowly and acquire this velocity 
gradually. This requirement is impor- 
tant as will be seen later. 


Rocket Fuels 


Without a doubt, the greatest prob- 
lem facing the rocket engineers is the 
development of a fuel capable of carry- 
ing space ships to their destinations— 
and back! So far, no known chemical 
fuel could do the job. The fuels that 
produce enough thrust are either too un- 
stable or too dangerous to be used. 
There is a possibility that some day man 
will be able to utilize these fuels, but 
only more research will tell the story. 
Atomic energy, however, is the bright 
spot on a comparatively dark horizon. 
Energy obtained from uranium-235 is 
three million times as great as that ob- 
tained from gasoline. Unfortunately, 
there is no practical way to use atomic 
energy by itself. Probably the most feas- 
ible plan would be to use the energy 
from the fission of the uranium to heat 
up some chemical fuel such as liquid 
hydrogen. The liquid hydrogen would 
then be shot out of the base of the 
rocket. 


To enable an efficient transfer of 
heat from the uranium to the hydrogen, 
the uranium will be in the form of a 
porous material through which the hy- 
drogen can stream; however, to pre- 
vent explosions, ordinary chemical fuels 
such as alcohol and liquid oxygen can 
be used to boost the atomic-powered 
rocket high into the atmosphere where 
the low concentration of oxygen would 
lower the explosion hazard. Atomic en- 
ergy would then take over. In using 
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To double and triple the speed of 
a rocket, one must square and 
cube the mass-ratio. (Rockets and 
Jets; Harcourt, Brace, and Co.) 


atomic energy as a propellant, one im- 
portant precaution must be taken. The 
atomic power plant, even in an unman- 
ned space ship, would have to be shield- 
ed so that the radioactive radiation 
would not cause short circuits in the 
equipment. As for the motor, it might 


be possible to make it of ceramic ma- 
terial which wculd never burn up de- 
spite the high temperatures. 

There is one more possibility of pro- 
pelling a space rocket, and that involves 
the use of a step rocket. A rocket equip- 
ped with several sets of fuel tanks that 
would be dropped as they are exhausted 
would be able to produce incredible 
mass-ratios. For example, a single rocket 
which could attain a velocity 3.57 times 
as great as its exhaust velocity would 
have to have a mass-ratio of 30 to 1— 
something that is impossible to be built. 


POINT OF EQUAL 2 
GRAVITATIONAL ATTRACTION > 


The orbit of a rocket in space forms 
part of anelongated ellipse. (’Rock- 
ets and Jets;” Harcourt, Brace, and 
Co.) 


But two rockets, each having a mass- 
ratio of 10 to 1, when used together 
as step rockets, could produce a mass- 
ratio of more than 30 to 1. Again, only 
more research will determine the effec- 
tiveness of such a means of propulsion. 


Interplanetary Navigation 


The problem of interplanetary navi- 
gation has already been solved. It is 
well known that any space rocket de- 
parting from the earth would have to 
obey Kepler’s laws, and travel in a 
Keplerian ellipse. This ellipse has the 
center of the earth as one of its focal 
points. The point of the ellipse furthest 
from the earth (known as the apogee) 
may fall beyond that imaginary line 
where the gravitational forces of the 
earth and the moon are equal. If that 
happens, the rocket will fall toward the 
moon following the path of another 
Keplerian ellipse, but this time with the 
center of the moon as the focal point 
of the ellipse. By means of celestial nay- 
igation, the pilot can check to see that 
the ship is on its exact course. 

(Continued on Page 42) 
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an ageless problem . . . 


perpetual motion 


by Jack Ullman, E.Phys. ‘51 


The perpetual motion machine is 
pretty much of a joke now. If some- 
body seriously proposes to build one, 
any ten-year-old can shut him up by 
quoting the law of the conservation of 
ergy to him. But thanks to the fact 
that the law of the conservation of en- 
ergy states that you can mot create or 
destroy energy, the thousands of peo- 
ple who tried in all seriousness to build 
perpetual motion machines during the 
last four or five centuries did a real 
service to science. More about this later. 

First, let it be understood what we 
mean by a perpetual motion machine. 
We don’t just mean a machine that will 
run indefinitely, or until it breaks down. 
A perpetual motion machine, so far as 
this article (and common usage) is con- 
cerned, is a machine that will run in- 
definitely without taking energy from its 
surroundings. 

The ancients didn’t concern them- 
selves with perpetual motion or if they 
did, they didn’t write about it. At- 
tempts to build perpetual motion ma- 
chines begin with the Renaissance, when 
people first found out that machinery 
could be useful. By the end of the 
seventeenth century, enough work had 
been done in this field for John Wil- 
kins, Bishop of Chester, to put a chap- 
ter on perpetual motion in his treatise 
on mathematics. He divided attempts 
made thus far into three classes: 


1. By Chemical Extractions. 
2. By Magnetical Virtues. 


3. By the Natural Affection of Grav- 
ity. 

The first of these categories dealt 
mostly with things that look like Brown- 
ian motion. The third class was the 
largest, and contained the device shown 
in Fig. 1. 


The wheel is supposed to turn clock- 
wise. As it turns, the hinged arms on 
the right hand side fall, supposedly 
causing a greater moment to exist for 
the weights on the right than for those 
on the left, so that the wheel keeps 
rotating. Looking at the figure, you can 
see that at any time there are more 
weights to the left of the pivot on the 
wheel than to the right of it, so that 
if you added the moments from all the 
weights, they would total zero. 
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One of the machines that was sup- 

posed to work by the magnetical virtues 
has a permanent magnet at the top of 
an inclined plane. 
The lower part of the plane is hinged 
to swing upward and at the beginning 
of a cycle the car is on this part of the 
plane. It is attracted up the plane by 
the magnet until it moves off the hinged 
part, at which point a shield is al- 
lowed to fall in front of the magnet. 
Then the car rolls back on to the 
hinged part of the plane, pulling the 
shield up, and the process is repeated. 

The trouble with this device lies in 
the fact that once the shield comes down 
it will stay down, being attracted by 
the magnet. People working on these 
devices kept looking for some substance 


that would act as a magnetic shield 
without being attracted by the magnet. 
No such substance has yet been discoy- 
ered, and anyone well acquainted with 
the treatment of magnetism will tell 
you that it is highly improbable that 
it ever will be discovered. 

Almost exactly the same device was 
shown to the writer of this article by 
a journalism student last year. The 
journalist couldn’t be convinced that 
wood doesn’t shield a magnet. 


In the eighteenth century the hydraul- 
ic perpetual motion achieved great pop- 
ularity. Most of these devices depend 
upon flotation in one form or another. 
Fig. 2 is an especially interesting exam- 
ple. The left arm of the tube is filled 
with water, which is held in the arm 
by the two valves shown. If either of 
the valves is opened, the other will hold 
water in the tube, and the valves are 
built light encugh so that one of the 
balls, floating up from below, can lift 
it. 

If the density of the balls is half 
that of water, the weight of four balls 
on the lower right will submerge one 
ball completely and the next one-third 
of the way. This will force the bottom 
ball into the left-hand arm. There it 


(Continued on Page 36) 


Fig. 1. A device for utilizing the natural affection of gravity. 
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the answer to a Chicago bottleneck . . . 


Edens superhighway 


by Warren Brandt, C.E. ‘54, of the navy pier staff 


JEFFERSON 


COUNTY OF COOK 
DEPARTMENT OF HIGHWAYS 


EDENS SUPERHIGHWAY 


NORTHWEST SUPERHIGHWAY TO CLAVEY ROAD 
SEC. 263- 0101-MFT 


NORTHWEST SUPLA@MIGHmar TO FOSTER aE 


SEC. 263-OlI5S~ 150. 


FOSTER AVE TO LAKE COOK AO 


The new Edens Superhighway will 
congestion in north Chicago. 


Pier civil engineering students are 
taking a keen interest in the construc- 
tion of Chicago’s first superhighway— 
the Edens Superhighway—now being 
rushed to completion. Destined to re- 
place the heavily traveled Skokie High- 
way (U. S. 41), Edens is 15 miles in 
length and will ultimately be a part of 
the comprehensive expressway system 
planned for Chicago and Cook County. 
The new superhighway follows the 
Skokie highway although it deviates 
slightly from the old road in the resi- 
dential areas where the required right- 
of-way width could not be secured. 


Plans for the superhighway had their 
beginning back in 1941 when the Cook 
County Highway Department made ex- 
tensive traffic counts and origin-destina- 
tion surveys along the proposed route. 
During the war, planning was con- 


tinued and property surveys were exe- 


cuted. Most of the right-of-way was 
also purchased at that time, effecting a 
savings to the taxpayers of untold sums 
in view of today’s increased land costs. 
As a matter of fact, if the property re- 
quired for the superhighway had to be 
purchased today, the cost of the prop- 
erty alone would prohibit the construc- 
tion of the super road. 

The superhighway has its southern 
terminus at the intersection ot Foster 
and Cicero Avenues on Chicago’s north- 
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NORTHFIELD 


COOK COUNTY 'LAKE COUNTY 


NEW TRIER TWP 


solve many of the problems of traffic 


west side. The connection to Cicero 
Avenue now under construction will be 
removed later when the Edens super- 
highway connects with the Northwest 
superhighway which is still in the plan- 
ning stage. 

The road then heads in a northwest 
direction toward Dempster Street and 


oe is eh ad tim 


American Bridge Company fabricated 


Superhighway. 


Harms Road in the village of Skokie 
where it bears to the northeast. Con- 
tinuing in this direction, the road 
crosses over the tracks of the Chicago 
and North Western Railway and the 
Chicago North. Shore and Milwaukee 
Railway on the longest structure of the 
highway at Harrison Street in Skokie. 
The road then runs true north becom- 
ing coincident with the existing Skokie 
highway at Winnetka Road. From this 
point northward, portions of the Skokie 
highway which are in correct alignment 
with Edens are to be used as part of the 
superhighway. In other places where 
the alignment or grade of the present 
road do not conform to expressway 
standards it will be replaced by the 
super road and become a service drive 
or access road. The superhighway ends 
at a point about one-quarter of a mile 
north of Lake-Cook Road in Lake 
County and the Skokie highway con- 
tinues to Milwaukee from that place. 
The superhighway standards of de- 
sign follow those specifications set by 
the American Association of State High- 
way Officials where applicable. The 
roadway consists of three lanes of travel 
in each direction with an eleven foot 
shoulder for disabled cars. The oppos- 
ing lanes are separated by a 25 foot 
(Continued on Page 40) 
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| harvard on the rocks | 


We Christen Thee 


We the N. P., (King Neptune’s Pro- 
teges), staff of the [/linois Technograph, 
do hereby christen this new column 
about our dear home with the following 
announcement from the office of Dean 
Trezise, “The faculty of the engineering 
will, as of this fall semester, take a 
greater interest in the well-being of their 
students. This will be accomplished by 
increasing the amount of homework as- 
signments.”” 


Now engineers, don’t get excited; 
there is a logical explanation for that 
statement. With this increase in home- 
work, you will have more worries and 
less sleep. Therefore under this plan 
an engineering student will be unfit for 
the draft. Of course, heaven help you if 
you flunk out, for then you will have an 
outside chance to recover your health; 
and then off to Fort Sheridan . 


How Ghastly 


When we came back to school this 
fall, we were met by a magnificent 
sight. The painters had come. The archi- 
tecture drafting rooms now overflow 
with a spirit of Christmas, a hideous 
red and a horrible green. Not only that, 
but the labs are now baby blue, sissy 
pink and pantywaist green. 


AN. P. architecture student has “de- 
signed this pome,” which we admit was 
swiped from the Archives weekly bul- 
letin, but it also expresses our feclings. 


PAINTERS ESSAY 
by RALPH WALSO COBLE 
or OMAR 


Forty-four years ago today 

A man named Mr. Pier did say— 
I will give my all to build a hall 
In which mad motorists must pay. 


But the architect somehow went wrong 

And built a dock a mile long 

In all kinds of weather it’s bad on your 
leather 

And only the hardy belong. 


But not enough they could cram 
And no one especially gave a damn. 


18 


pier 


So the Pier was sold for Government 
gold 


And thus a new era began. 


Into these long hallowed halis 

Came the men who painted the walls 

With orange and green till the walls 
did scream 

And everyone in terror did call! 


Ten thousand gallons of it they've got 
And never out of work they’re not 
Please put away your paint 

Or else I shall faint 

And just let our halls go to pot. 


Drip, Drip 


Engineers are a hardy bunch, be- 
cause there were few who caught pneu- 
monia after sceing the I]linois-Wisconsin 
game. We have heard rumors about cer- 
tain nasty engineers who used the back 
of their cars as a> laundry and drove 
home in their “little bear skins.” 


These EE’s 


We do wish that the Elecrtical Engi- 
neers would not take their work co seri- 
ously. You can pass without taking those 
field trips to Minsky’s and other such 
burlesque establishments to inspect stage 
lighting and lighting effects. 

In the next student election an un- 
named party has presented the follow- 
ing platform: (1) Construction of a 
bar with 20 barmaids to be set up in 
the archies drafting room, (2) forma- 
tion of a chorus line to parade across 
the drawing tables. The other engineers 
will be tolerated while the LAS and 
Commies are tossed out the window into 


the lake. 
Oh, No 


The Recorder’s office has made the 
announcement that this semester the 
ratio is 4.5 men to every woman. Some- 
thing will have to be done to get more 
of these female high school graduates. 
We do wish that someone would make 
the arrangements so the Tech staff will 
be the halfman with interest in two 
feminine beauties. 


We do humbly wish that any geniuses 
who have printable matter to put in this 
column, drop it in the student mail box 
addressed to the editor, or bring it to 
our office in Room 150-B. 


introducing 


DR. O. C. RAILSBACK 
Ray Lindahl Arch. Engr. ‘54 


A stranger at U.I.C., but not a 
stranger to his position, is Dr. O. C. 
Railsback. He is a sincere and forth- 
right man, as can be seen by his state- 
ment, “I don’t mind whether you call 
me Mr. or Dr., formality is not impor- 
tant.” After having taught at Ball State 
College in Muncie, Indiana, for a short 
time, he went to Eastern I]linois State 
Teachers’ College. There he remained 


DR. O. C. RAILSBACK 


for 25 years as director of the physics 
department. In the fall semester of 1950 
he came to the Chicago branch of the 
University of Illinois—Navy Pier—as 
head of the physics department. 

After graduating from Argus, Indi- 
ana, High School, Dr. Railsback contin- 
ued his education at the University of 
Indiana, where he obtained a Bachelor 
of Science degree, a Master's degree, 
and in 1923, completed his Doctor’s de- 
gree. He is a member of various frater- 
nities, among them Sigma Psi and Phi 
Delta Kappa. 


His main avocational interest is mu- 
sic, playing both the clarinet and cornet. 
During college, he organized and played 
in bands until research work forced him 
to stop. On the more technical side we 
find that he possesses a patent on an 
instrument for measuring frequencies 
within 0.05% called the “Stroboconn.”’ 
He is married and has a son and two 
daughters; all of whom are attending 
the Eastern Illinois State College. He 
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has a lot to look forward to with Nor- 
man, Marian and Janet graduating in 
1950, 1951, and 1952, respectively. 

He likes to take a realistic approach 
toward teaching, and dislikes an artifi- 
cial approach, believing in a straight and 
sensible method. Although he is satisfied 
with the ways of the physics department 
at U.I.C., he hopes to gradually intro- 
duce research work. He believes it stim- 
ulates both the interest of the students 
and the staff. 

Dr. Railsback believes that there will 
not only be many practical applications 
developed out of atomic knowledge, but 
the atomic development will be inti- 
mately associated into a healthy relation- 
ship with medicine. 


| engineering societies | 


Ray Lindahl Arch. Engr. ‘54 


AIEE-IRE 


On October 3, the student chapter 
held its first meeting of the semester. 
Mr. B. D. Wickline, a Television Engi- 
neer for the Illinois Bell Telephone 
Company, spoke on “Transcontinental 
Television.” His talk was illustrated 
with slides depicting the extensive and 
complicated network of transmission 
media already in operation. He also 
mentioned the company’s work in the 
completion of a coaxial cable link to 
give coast-to-coast television broadcasts. 
In most TV broadcasts, the telephone 
company is responsible for the operation 
and maintainence of transmission sys- 
tems. 

The meeting also included a short 
movie, “Story Without End,” depicting 
the development of the telephone from 
its crude beginning to the modern 
“crossbar” and automatic accounting 
equipment. 

The regular club business was on the 
agenda for the October 17 meeting. At 
that time, elections were held to fill va- 
cancies among the club officers. The 
newly elected officers are: P. Morrison 
as treasurer and C. Kersch as the en- 
gineering council representative. The 
other officers of the organization are: 
G. E. Peterson, chairman; H. Musal, 
vice chairman; J. Rush, secretary, and 
the faculty advisor is W. K. LeBold. 
A short movie, “The Life of Edison,” 


was also shown. 


At the November 7 meeting, Charles 
Hersch, a Navy Pier E. E. student, gave 
the inside story of his ‘““Four Years as 
a Russian Slave.” Before the war, he, 
as a boy of sixteen, was visiting his 
grandparents in Roumania on a visa from 
the U. S., but could not leave after the 
war had started. The Red Army occu- 
pied Roumania in 1944 and considered 

(Continued on Page 48) 
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| the navy pier TECH staff | 


by Richard Medley Aero ‘54 


RAY LINDAHL 


After serving as the Pier Business 
Manager last semester, Ray was pro- 
moted to be this year’s editor. At Calu- 
met High School, Ray, an honor student, 
worked on the business staff of their 
weekly newspaper and spent his free 
a student in Architecture and also be- 
time competing on the swimming team. 


Upon graduation, he entered 1.1.T. as 
came a member of Triangle and Alpha 
Phi Omega fraternities. In the spring 
of 1950, Ray enrolled at the Navy Pier 
in the Architectural Engineering course. 
He is an active member of AIA and the 
swimming team. It is Ray’s sincere de- 
sire to improve the Navy Pier section 
of the Tech to a point at which the 
magazine will be of more interest to 
Pier engineers. 


WARREN BRANDT 


Warran Brandt, a graduate from 
Lane, is one of the chief writers for the 
Pier branch of the Tech. As as employe 
of the C and NW Railway Engineering 
Department tor many years he has spent 
considerable time in their survey depart- 
ment. In the February “50” semester 
he entered U.I.C. to study Civil Engi- 


neering. During the past summer he 


spent his time in Ohio furthering his 
studies of railroad alignment and grades 
for the aforementioned firm. He is inter- 
ested in highway and traffic engineering 
as his article this month _ illustrates. 
Warren is a member of ASCE and 
WSE and spends his leisure time in the 
study of criminology. 


LLOYD J. DEMEL 


A radio enthusiast, this writer gradu- 
ated from Foreman High School. He 
entered U.I.C. in February of 1950 
after completing a semester at I.1.T. 
Greatly interested in electronics, which 
stemmed from a hobby in radio, he start- 
ed his studies in Electrical Engineering. 
His education was furthered by jobs 
with the Belmont Radio Corporation 
and the Radio Television Supply Cor- 
poration. Lloyd is also a sports enthusi- 
ast and participates in swimming, diving, 
and gymnastics. He believes that extra- 
curricular activities are needed to give 
the students a more complete education. 
He is a second semester writer on the 
staff and a member of AIEE. 


PETER CATTAPAN 


Peter Cattapan, a worthy writer, 
has had experience in the journalism 
field since high school where he wrote 
news and sports articles for the Crane 
Tech “Chronicle.” Upon graduating, 
Peter went to Wright Junior College 
to further his studies. There he became 

(Continued on Page 32) 


The Navy Pier Tech staff—from left to right: Mr. O. P. Livermore, Faculty 
Sponsor; Gene Anderson, Business Manager; Lloyd Demel; Peter Cattapan; 
Richard Medley; Warren Brandt; and Ray Lindahl, Editor, 
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TECHNOGRAPH goes onthe . . . 


senior 


tin soe soe 


inspection trip 


Bos 


Senior agricultural engineers inspect a monstrous corn-picker and its 


methods of operation. 


Design classes, seminars and ad- 
vanced courses were abandoned last 
November 1, 2, and 3 when engineer- 
ing seniors traveled away from campus 
to get the first taste of their coming 
professional life. A comparison of notes 
the following Monday morning brought 
forth comments such as: ““You shoulda 
seen it — 500 horsepower jumping 
around inside that thing!”’; “Yep, 
there’s a company I’d really enjoy work- 
102 LOR then it went through 
the presses, came out and went under 

” ae 


a shower bath of oxygen...’; “... so 
this friend of mine in Chicago got his 


girl to fix me up with a date. Ye Gods, 
then we had to meet the busses at 7:00 
a. m. down at the Croydon Hotel... .” 
This last statement — the early start- 
ting time of the tours every day (some 
began at 6:40 a. m.)—was the most 
common complaint. In general, the sen- 
iors agreed that they had seen sights 
that they might never have the oppor- 
tunity to see again and that the entire 
trip was a welcome change from text- 
book theory to practical application. 
Each engineering department had its 
own itinerary of tours. Chartered busses 
were the most common means of trans- 


portation, although some groups trav- 
eled by train. This has been the first 
year since the end of the war that all 
engineering seniors have taken their 
trips at the same time. 


Indianapolis was the hub of mechani- 
cal engineering interest. Diamond 
Chain, Ely Lily Pharmaceutical and 
Drug Co., Real Silk, Van Camp Food 
Co., and U. S. Ruber were toured. Link 
Belt and Western Electric were the two 
most popular visits. Executive offices 
and engineering design rooms as well 
as coal bins and storage houses were 
laid open for inspection by these com- 
panies. Some of the groups continued 
an inspection of Indianapolis at night 
and came back with reports that there 
were places on the face of the earth that 
still sell five-cent beer. 


The following excerpt comes from 
diary of a communications major in elcc- 
trical engineering: 

“Wednesday A.M.: Motorola Plant, 
Chicago. Saw production lines for auto 
and home radios, TV sets, communica- 
tions sets. Saw making of small parts, 
such as coils and condensers. Also saw 
production testing of TV sets. 

“Had chow on Motorola. 

“Thursday A.M.: Western Electric, 
Chicago. Saw making of copper wire for 
cables from copper bars. Saw these wires 
insulated and twisted into cables. 
Watched manufacture of more small 
parts. Saw assembly of automatic switch 
panels. 

“Chow on Western Electric. 

“Friday A.M.: Went to Continental 
Electric at Geneva, Ill. This company 
produces a large fraction of the total 
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U. S. output of photoelectric cells. Saw 
manufacture of photocells, rectifier 
tubes, and television kinescope tubes. 

“After that, everybody left. Most of 
them went home, but I went to Beloit 
and... .” (The rest of the notes did 
not pertain to engineering). 


A formal report on the agricultural 
engineering inspection trip reads: “... 
the students visited the Pfister Seed 
Corn Company at El Paso, Ill. Here 
corn is harvested, processed, and stored 
to be sold to farmers for seed. 

“After spending the first night in 
Peoria, a part of the second day was 
occupied with a visit to Caterpillar 
Tractor Company. 

“The trip also included visits to 
Honeggers’ Hatchery and Poultry Plant 
near Forrest, Ill., the Foudulac Dam 
of Flood Control near Peoria, and the 
Illinois Farm Supply Co. Marine Ter- 
minal on the Llinois River. 

The civil engineering seniors centered 
activities around Chicago and_ visited 
construction sites around that area, 
among them the Congress Street High- 
Way project, part of the new Chicago 
subway building centering around the 
Dearborn Street station; the new build- 
ings of the University of Illinois Pro- 
fessional Colleges, and the Grey Ter- 
minal. Other points of inspection were 
the Chicago locks from the Chicago 
River into Lake Michigan, Carnegie- 
Illinois Steel, American Bridge Co., the 
construction on the Calumet Superhigh- 
way, and the Hammond, Indiana, sew- 
age and water treatment plants. 

These summaries cover only a small 
part of the entire inspection trip; over 
a thousand seniors had three full days 
of concentrated industry. Once again, 
after the war-time break, those early 
morning bus rides, those hours spent 
oh-ing and ah-ing at long assembly lines 
100 ton cranes, and giant turbines, and 
the bed that felt so comfortable after 
a hard day, will be a part of the mem- 
ories of the graduating engineer. 
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A group of CE’s look down into a 60-foot-deep caisson excavation. 
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hew developments 


by Joe Enrietto, Min.E. ‘53; 


tv movies brightened 


A new Eastman Kodak filter tech- 
nique has brought a marked improve- 
ment in the television images transmitted 
from motion picture films. The new 
process gives a more faithful reproduc- 
tion of picture contrast and brightness. 
In effect, the result is like lifting a grey 
veil from movies on the television screen. 


The new filters have attracted the at- 
tention of two leading TV networks. In 
actual tests by these networks, the filters 
have produced a substantial improve- 
ment in picture quality. As a result of 
these tests, the networks are now pre- 
paring to use the filters in their pro- 
jectors. 

The new technique uses a filter of 
infra-red absorbing glass and an inter- 
ference filter. These filters, placed be- 
tween the projection light and film, take 
out the infra-red and red wave lengths 
of the visible spectrum. The bluish-green 
light is not absorbed by the filters and 
is transmitted to the photosensitive pick- 
up tube. The net result of using these 
filters is better television picture tone 
and greater ease of operation of the tele- 
vision equipment. 


new thermometers introduced 


TAG has introduced a new approach 
to general temperature testing in labora- 
tories—complete sets of matched, ex- 
treme precision thermometers. 


Known as the TAG-A.S.T.M. Cer- 
tified Thermometer Testing Set, the 
unit comprises nine matched thermo- 
meters with overlapping ranges, avail- 
able either in Centigrade (Celsius) or 
Fahrenheit scales. They were developed 
to provide relatively inexpensive but ex- 
tremely accurate temperature measur- 
ing instruments for engineers, scientists 
and technicians in all research and 
standardizing laboratories. 

The instruments meet all the specifi- 
cations of the American Society for 
Testing Materials and other official 
testing agencies covering accuracy, di- 
mensions and performance for thermo- 
meters of this type. Inclusive ranges of 
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Bob Schrader, Ch.E. ‘53; 


and Henry Spies, Ag.E. ’52 


each set are: Fahrenheit, minus 36 de- 
grees to plus 760 degrees; Centigrade, 
minus 38 degrees to plus 405 degrees. 
Calibrations are in 1-10, 1-5 and 1-2 
and 1 Fahrenheit, with each thermo- 
meter accurate to within one scale di- 
vision. Each thermometer is furnished 
with a TAG test room certificate of 
accuracy, listing compensations for in- 
dividual scale characteristics so that all 
readings, in effect, can be considered 
unimpeachably accurate. Certificates are 
obtained by calibration against National 
Bureau of Standards certified thermo- 
meters. 


automatic transmission 


Ford Motor Company has announced 
its new automatic transmission that will 
be available later this year on Ford and 
Mercury cars. It will be recalled that 


the Hydromatic, Dynaflow, and Power- 
glide transmissions all necessitate an in- 
crease in engine size to retain some 
semblance of decent performance. Ford 
engineers believe they have cured this 
rather obvious deficiency by coupling a 
fluid torque convertor with an auto- 
matic two-speed gear box. It should be 
understood that this unit differs from 
the Dynaflow drive in that the Ford 
unit has an automatically shifting two- 
speed range in addition to the usual 
manually controlled low and_ reverse 
ranges. 

The new transmission uses a total of 
24 aluminum die castings, three of which 
are major parts weighing approximately 
15 pounds. This wide-spread use of die 
castings results in lower total weight. 


A novel feature is the construction 
of the torque converter which utilizes 
a die cast impeller cover into which are 
recessed stamped steel blades. The stator 
is of die cast construction. The third 
element, the turbine, is of full sheet 
metal construction. No welding or cop- 
per brazing is used to secure blades to 
the main shell stampings or castings. 

Adequate cooling of the transmission 
under all operating conditions is accom- 
panied by circulation of air through the 
housing enclosing the torque converter. 
Vanes on the outer surface of the alum- 
inum converter shell induce air circula- 
tion and provide additional surface for 
transfer of heat to the air stream. This 
means of cooling is simple, effective and 
does not place an additional load on the 
engine cooling system. 


Fig. $ 


The above is a cross section of the new automatic transmission scheduled 
to be put into production later this year by Ford. 
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photography extremes 


Pictures of particles less than 1-100,- 
OO0Oth of an inch long and “portraits” 
of nebulaes containing several billion 
stars as large as the sun were two ex- 
tremes among the more than 100 photo- 
sraphs in the exhibit of the Technical 
Division, Photographic Society of Amer- 
ica, shown in the Baltimore Art Mu- 
seum last fall. 

Distant galaxies of the universe (see 
picture) were shown in spectacular as- 
tronomical photographs made with the 


A distant galaxy as the Mt. Palo- 
mar telescope sees it. 


newly repolished 200-inch telescope at 
Mt. Palomar. Unusual photomicro- 
graphs of microscopic water animals no 
bigger than a pinpoint were also part 
of the exhibit. 

Another significant series of pictures 
illustrated the use of “‘autography” in 
the study of bone formation. In this 
work a laboratory animal is fed radio- 
active phosphorus which its body uses 
in the formation of bones. When the 
surface of the bone is coated with photo- 
graphic emulsion, the radioactive sub- 
stances produce an exposure proportion- 
al to the amount of radioactive mate- 
rial taken up in the bone and to the 
amount of newly formed bone material. 
The technique visualizes bone growth 
in both embryonic and adult animals. 


atomic power plant 


The first controlled atomic chain re- 
action in the northeastern United States 
was started near Schenectady, New 
York, about two and a half years ago, in 
a project sponsored by General Electric. 

The atomic piles or ‘reactors’ used in 
these chain reactions will not function 
unless a certain critical amount of urani- 
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um 235 or other fissionable material is 
brought together. The Schenectady reac- 
tor first attained its critical condition in 
April of 1948. Since then it has been 
brought to critical size over 2,000 times. 


Although a similar commercial atomic 
power plant might produce thousands 
of kilowatts, this reactor has been oper- 
ated at a power of only a few watts. 
This low power is necessary in order to 
reduce the radioactivity of the reactor 
to a low enough value so that :t can be 
operated manually with safety. 

Originally, the main emphasis of the 
reactor was on peacetime industrial use 
of atomic power. Earlier this year the 
project was suspended in favor of ex- 
periment on a power plant to be used on 
naval vessels. Together with its peace- 
time and military uses, the reactor has 
proved to be a useful tool in securing 
accurate numerical data about atomic 
nuclei. 


stepless speed control 


Stepless speed control is inexpensively 
obtained with new double groove sin- 
gle-belt pulleys. They provide speed 
ranges of 3:1 in the durable plastic 
models which are equipped with steel- 
faced sheaves and designed for drives 
of 34 and 1 horsepower. An aluminum 
alloy model delivers a 2:1 range on 
drives of 1, 1% and 2 horsepower. 


A special feature of the pulley is the 
positive sheave location which mini- 


mizes ratio slip under varying or cyclic 
loads. Spacing between sheaves is set 
by mechanical control, which firmly 
holds the spacing regardless of belt wear, 
belt pull or belt stretch. The unit can 
be mounted in any position without 
causing undue belt wear. This is made 
possible by co-ordinated sheave move- 
ment. When setting the distance be- 
tween sheaves, all three move in exact 
ratio, and hence no change in belt align- 
ment can occur. 

Because these pulleys are extremely 
light in weight, there is no vibration at 
high speeds, and operation is smooth 
and quiet. Bearings are sealed tor life; 
construction is rigid and compact. 
Speed-adjusting parts are lubricated at 
a single Alemite fitting. Either knob 
control, indicator dial or remote control 
is available on these low-cost units. 


flicker photometry 


Two Chicago scientists reported that 
a new scientific technique known as 
“flicker photometry” has proved to be 
more than 98 per cent accurate in con- 
firming diagnosis of known cases of 
hypertensive and coronary heart trou- 
ble. 

The technique is based on the theory 
that “the eye is the window to the 
heart.” They pointed out that it can 
help physicians in the early detection 
of a tendency toward the development 
of heart diseases. 

(Continued on Page 46) 


Inexpensive stepless speed control is obtained with this new Adjust- 
O-Matic double groove single-belt pulley. 
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honorary and seciely news 


by Dick Choronzy, M.E. ‘51 


SIGMA TAU 


Sigma Tau, all-engineering honorary, 
initiated and entertained approximately 
70 pledges at a banquet and evening of 

good fellowship on December 


6, 1950. 
An all engineering honorary 
dance is to be held in Club 


Commons on January 12, 1951. 

Wayne Karr and his orchestra 

will furnish the music. Ed 
Wolf is the general chairman of this 
event. 

All members of honorary fraternities 
on the engineering campus are urged to 
contact the officers of their respective 
fraternities if they desire reservations. 
This dance is being financed by the 
several honorary fraternities on the en- 
gineering campus to promote a_ better 
relationship between the various engi- 
neering groups. 


IAS 


The IAS held its second meeting of 
the semester on November 8. The speak- 
er for the evening was Dr. A. C. Wil- 


liams, research professor of 


psychology. Dr. Williams, 
who is engaged in research 
spoke on 
plays.” 


at the Institute of Aviation, 

“Aircraft Instrument Dis- 

A movie will be shown at the De- 

cember meeting. The subject of the pic- 

ture is the construction of the P-47. 

ASME 

The American Society of Mechanical 

Engineers are presenting a talk by Mr. 

F. Nagler on the subject of “Bikini, 

cember 15, 1950, in room 

253 MEB. Mr. Nagler is 

the vice president of Allis- 

is a member of the Atomic Building 

Committee which has control of the 

manufacture of the heavy machinery re- 

engineers are invited to this meeting 
along with their friends. 

On January 10, Mr. Curtis, director 


the Human Side” on De- 

SS 
@ Chalmers Corporation. He 
quired to produce atomic bombs. All 
of engineering at the Warner & Swasey 
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Company, will speak to the ASME stu- 
dent chapter. 


All members who are interested in 
becoming officers in the ASME are 
urged to file petitions for the office they 
desire. Petitions can be obtained in Pro- 
fessor Fellow’s office in the Mechanical 
Engineering Building. 


In March, the Peoria conference will 
hear papers presented by students from 
this region. Illinois should be represent- 
ed in force at that meeting. If at all 
possible, any and all members who de- 
sire information concerning this meeting 
should speak te Professor Fellows be- 
fore the end of this semester. It will 
be an honor as well as a privelege for 
the representative.chosen to attend and 
speak at that meeting. 


During the football season, the 
ASME conducted tours to any and all 
who desired to see the mechanical engi- 
neering buildings before and after the 
football games on Pier Day, Home- 
coming, and Dad’s Day. 


Triangle Fraternity staged a large- 
scale model of Block |. The “Spec- 
tators” are multi-colored napkins 
stuck through meshes of chicken- 
wire fencing. (Photo by Eric Aa- 
gaard) 


AFS 


Mr. George Dreher, director of the 
Foundry Educational Foundation, was 
the guest speaker for the December 7 
meeting of the AFS. Mr. Dreher dis- 
cussed the opportunities offered by the 
Foundation in the way of scholarships, 
job placements, and opportunities for 
mechanical engineers interested in foun- 
dry work. 


A field trip was planned for Decem- 
ber 13, 1950, to inspect the foundries 
and industrial plants in Hoopston, IIli- 
nois. Any student is eligible to par- 
ticipate in these trips, but they are pri- 
marily designed to familiarize sopho- 
mores and juniors with the casting in- 
dustries. A fee is charged which just 
covers round trip fare of a chartered 
bus for the trip. 


New officers will be elected during 
the January meeting. A speaker will be 
featured for the main attraction at this 
meeting. Members or prospective mem- 
bers are urged to attend these meetings. 


ASCE 


An interesting approach to the rela- 
tionship of technical and professional en- 
gineering was given by Mr. Ray Dick- 
erson, vice president of the 
John Felmley Construction 
Company, at the November 
meeting of the American 
Society of Civil Engineers. 
Mr. Dickerson called his 
topic “The Value of Your 
Engineering Education.” The budget 
for the year was outlined by Ron 
Hoefle, president. Plans for the annual 
dinner meeting with the Champaign 
junior chapter of the ASCE were out- 
lined. 


AMERICAN 
SOCIETY OF 


SAE 


On Wednesday, November 15, Mr. 
N. M. Reiner (laboratory manager of 
Cummins Engine Company) presented 
a talk on the Cummins Diesel Race 
Car. This car was driven in the 500- 
mile Indianapolis race, and holds the 
world’s speed record for Diesel-powered 
cars. The design, construction, and de- 
velopment of the car was covered by 
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the speaker. A movie was also shown 
which gave a pictorial record of chassis 
and engine development. Well over 100 
students were present at the event. 


An interesting future debate has been 
planned for the month of March, 1951, 
with the SAE chapter at Bradley Uni- 
versity. The topic will be ‘Rear loca- 
tion and front location engines in auto- 
mobiles.” 


The officers of the SAE are as fol- 
lows: Dick Eisenbach, vice chairman; 
William McNulty, vice chairman; Don 
A. Russell, recording secretary; Chuck 
Wade, corresponding secretary; Art 
Wiselogel, treasurer; Adolph Brux and 
Ernest Ulm, engineering council repre- 
sentatives. 


SBACS 


Rating prominently on the list of the 
Student Branch of the American Ce- 
ramic Society's forthcoming activities is 
the publication of the seventh annual 
Illini Ceramist. 


Work of compilation of the ceramic 
engineers’ yearbook, which first ap- 
peared in 1937, has already begun with 
the formation of a publication staff. Ray 
Brown and Charles Wagner have been 
selected as managing editors. They are 
supported by editorial staff members 
John Schultz and Robert Roth; adver- 
tising managers Lou Fadanelli and 
Morris Woolridge; Andrew Stathis and 
Alfred Morena, photographers; and 
Howie Lund and Don Kraft in the 
circulation department. Prof. A. W. Al- 
len is an indispensable advisor to the 
group. 

A tradition before the war, the 
Ceramist was discontinued from publi- 


cation in 1941. Its reincarnation last 
year proved to be an extremely success- 
ful venture. Besides enjoying wide dis- 
tribution among students, faculty, and 
staff here at the University of Illinois, 
the book has created prominent interest 
in ceramic departments of schools and 
industrial concerns throughout the coun- 
try, as testified by the large volume of 
sales which greeted its re-introduction. 


The journal is sponsored by adver- 
tising and subscription, and is  self- 
sustaining. 

This year’s Ceramist, available April 
15 for one dollar, promises to live up 
to its advance publicity of being “bigger 
and better than ever before.” 


The regular monthly meeting of the 
Student Branch of the American Ce- 
ramic Society was held on November 
7 in the Ceramics Building. Speaker of 
the meeting was Mr. O. E. Williams 
of the Standard Oil Company of Indi- 
ana. His topic was ‘Patents in Indus- 
trial Research.” 


SIGMA PHI DELTA 


Proving that engineers are interested 
in something other than the proper 
manipulation of the slip-stick, the mem- 
bers of Sigma Phi Delta 
fraternity have pursued 
an active extracurricular 
social program this se- 
mester. To the strains of 
the Funeral March 
from Die Gotterdammerung and the 
finest voice of Digger O’Eliot, Home- 
coming visitors were treated to the bur- 
ial of Indiana, complete with coffin and 
hearse, beside the other victims of IIli- 
nois’ prowess. While the decorations 


Last rites for Indiana in the Homecoming Decoration Contest; courtesy 
of the Sigma Phi Deltas. (Photo by Eric Aagaard) 
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did not win a prize, they excited some 
comment, favorable and unfavorable. 


A hayride-house dance on November 
11 was enjoyed by the members and 
their guests. The dance was sponsored 
by Mr. and Mrs. Hugh Connolly, 
Sanitary Engineering, who also spon- 
sored the Sigma Phi Delta fraternity 
Christmas dance on December 9. 


Plans have been completed for the 
Eastern Province Convention of Sigma 
Phi Delta fraternity to be held at the 
Delta chapter house on December 2 and 
3. Mr. Robert Beals, Ceramic Engi- 
neering, is Eastern Province Counselor. 
Delegates from this campus will be Bud 
Brux, Mechanical Engineering, and 
Arnie Sauers, Civil Engineering. Bud 
Brux is president of the local chapter. 


MU SAN 


A formal initiation and showing of 
USHP slides on municipal sewage treat- 
ment highlighted the November 21st 
meeting of Mu San, sanitary engineer- 
ing honorary. 

The president, Jack McLean, and 
Hal Sundin officiated during the initia- 
tion of Charles H. Spaulding, Professor 
F. A. Reickert, Ken Mendelson, and 
Don Williams. Mr. Spaulding is well- 
known in the civil engineering field for 
his invention of the Spaulding precipi- 
tator, an upflow device. 


The members and new initiates ob- 
tained refreshments “on the house” in 
the Illini Union Tavern, following the 
meeting. 


ITE 


Members of the Institute of Traffic 
Engineers are conducting a survey of 
traffic volume as a combined project 
of their society and the 
traffic engineering classes. 

Various corners and in- 
tersections are being 
checked for volume and 
turning movement to see 
if the present form of signalization is 
sufficient. Some checks are being made 
at locations where there is no signaliza- 
tion at present to see how the traffic 
could be handled. 

A radar speedometer belonging to the 
Illinois State Highway Department is 
being used by some of the members of 
Professor Wiley’s CE 293 class to de- 
termine the speed of all types of ve- 
hicles on our highways in this area. The 
study is being used in conjunction with 
the Highway Department to determine 
the need of a 60 mph day and a 50 mph 
night speed limit. 

The officers of the Institute of Traf- 
fic Engineers are as follows: 

Andrew G. Sutherland, president; 
Martin M. Blachman, vice president; 
Bob Cox, secretary-treasurer. 
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introducing... 


PROF. GEORGE E. PICKARD 


In room 108 of the Agricultural En- 
gineering Building, Professor George 
Pickard was found intently reading a 
pile of newspapers when contacted for 
this interview. He notes that his present 
life as an associate professor with the 
agricultural engineering department has 
been comparatively quiet after the hectic 
years of the last war. 


Born in 1911 in Saskatchewan, Can- 
ada, he attended the University of Sas- 
watchewan from which he graduated 
in 1934 with a degree in agricultural 
engineering. He later earned his mas- 
ter’s at lowa State College. 


With this latter degree, Professor 
Pickard received an excellent position 
with the Massey-Harris Farm Machin- 
ery Company. In 1937 he had an op- 
portunity to go abroad as assistant chief 
engineer of European operations in 


PROF. G. E. PICKARD 


France. With a family and this impor- 
tant job, he lived for some time in Eu- 
rope. Due to the sudden occurrence of 
the war he spent quite some time as 
guest of the Germans. 


December, 1945, saw Professor Pick- 
ard and family return to France in his 
former capacity as chief engineer. In 
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by Dick Spalding, M.E. ‘53 


January, 1949, he returned to Toronto, 
Canada. 


Noted for his work in agricultural 
engineering, he was recommended for a 
faculty position with the University of 
Illinois agricultural engineering depart- 
ment. He joined the staff in November, 


1949! 


Professor Pickard teaches farm ma- 
chine design and farm power, an ad- 
vanced course for seniors. He is also 
in charge of all research for farm ma- 
chinery engineering. 

Professor Pickard explained that the 
research under his control is an impor- 
tant advancement in the improvement 
of crop production. One of his experi- 
ments is a machine for the harvesting 
of sun flower seeds. In California today 
there are huge fields of sun flowers to 
be harvested but it is at present a tedi- 
ous process. Pickard plans to design a 
satisfactory machine which will harvest 
these seeds. 


Another project underway is develop- 
ing a better method of spraying crops 
from airplanes. The difficulty in pre- 
vious years was the dispersing of the 
spray by the wind to other parts of the 
country without having it land on the 
crops. He and his staff are trying to 
find a means o1 a formula which will 
tell how large the droplets should be 
and still do an excellent job of killing 
the insects. The drops must be large 
enough to fall against the wind and 
still small enough to act upon the in- 
sects as a spray and not fall as rain. 


Still another project is the develop- 
ment of a better corn harvester than is 
being employed now. He states that he 
and his staff have succeeded in improv- 
ing a great deal on the one already used. 


* 


ADOLPH F. BRUX 


Adolph Brux, or Bud, as he is more 
popularly known, was born on July 21, 
1927, in Kotagiri, India. Although born 
in the Far East, Bud is an American, 
since his father is a citizen of this coun- 
try. At that time, the senior Adolph 
Brux was a missionary in India, but 
soon after returned to the United States 


in 1931. 


Bud attended Hyde Park High school 
in Chicago, from which he graduated 


17th in a class of over 450 students, 
That same year, in 1944, he entered 
the University of Chicago, enrolling in 
the LAS school. At that particular time, 
he was uncertain of the educational field 
he wanted to pursue and chose the Uni- 
versity of Chicago chiefly because of the 
locality, and also because his father was 
a graduate of that college. 


However in 1945, he was drafted 
into the Army, and his schooling was 
interrupted for two years. He received 
armored basic training at Fort Knox, 
Kentucky, and in August, 1946, went 
overseas and served five months in To- 
kyo, Japan, with the occupation troops. 


While in the Army, Bud decided the 
LAS courses he had been studying to 
be impractical, and as engineering had 


ADOLPH F. BRUX 


always been an interest with him, he 
decided to study mechanical engineering. 
He entered the University of Illinois 
at Navy Pier in the fall of 1947, after 
being honorably discharged from the 
service earlier that same year. 


After two years at Navy Pier, Bud 
came to Urbana in 1949 and since that 
time has been active in various organiza- 
tions on campus. 


Bud took part in the University- 
conducted aviation pilot-training experi- 
ments given in the fall of 1949. He took 
only 10 hours of total training and 
soloed after 2% hours of flight instruc- 
tion without ever taking  link-pilot 
training. 

He is a member of ASME, SAE, the 
Glider Club, and also engineering coun- 
cil representative for the SAE. Bud is 
a Sigma Phi Delta and is president of 

(Continued on Page 34) 
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sixty-Six years... 


. . . places the ILLINOIS TECHNOGRAPH among the “oldsters” of engineer- 
ing college magazines throughout the country. The staff this year wanted to 
do something to commemorate these past 66 years of publication. There was 
no excuse for a jubilee issue since the TECH had already passed the 50-year mark 


and had another nine years to wait for its 75th anniversary. 


After much thinking and the birth and death of many ideas, we finally 
decided to produce the largest issue that had ever been published in the TECH’S 
history as an eight-issue-per-year magazine. The final result was this special 


Christmas edition of 60 pages. 


Pardon our evident pride, but a few rough calculations showed that over 
700 hours of work had gone into this issue. That, thinking in terms of labor and 
man-hours, is the length of time that a man working eight hours a day, six days 
a week, would spend at his job in three and a half months. Breaking this figure 
down, an average of 50 hours went into the research, correspondence, and 
creation of each of the major articles; from four to nine hours were spent by 
each person working on the smaller features; approximately 25 hours were used 
in photographic and art work and other special layouts; 50 hours went into 
revising and proofing of rough copy; and a final 75 hours was spent on page 
makeup. The total figure of 700 does not include the hard and long hours of 


work done by the printers and engravers. 


For a group of students carrying full-time academic loads, this special issue 
represents a great achievement. We’re proud of our magazine, and particularly 
of this issue, so we feel entitled to look at one another somewhat smugly and 


call it “a job well done.” 
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Only STEEL can do so many Jol 


PRELUDE TO A SQUARE MEAL. Today, about 12144% of our population works on farms and ranches, supplying food for America ant 
the world. And steel, more than any other material, has helped to make their work easier, their production greater, their live 
pleasanter. For steel not only gives them strong, weather-proof roofing and siding for farm buildings like these, (U-S-S Stormsea 
and U-S‘S Tenneseal are famous names in rural areas) but helps to bring them modern farm machinery and equipment, th 


blessings of electricity, fast transportation and scores of other benefits. | 


THE CAP IS THE CLIMAX. Many of the 
things we need to keep us healthy and 
happy these days come to usin handy, 
closed containers. And the caps, or 
closures, of these containers are actu- 
ally the climax to a painstaking effort 
on the manufacturer’s part to keep the 
container’s contents pure and safe. 
Last year, 53,592,563,699 of these 
closures were used in America—many 
of them made from U-S‘S Tin Plate... 
steel with a very thin coating of tin. 


KEY TO BURIED TREASURE. This is a rock 
bit, the steel drilling tocl that chews 
its way down through the earth to tap 
our deeply-buried treasures of oil and 
gas. For such bits, U-S:S Alloy Steels 
supply the super-strength, the extra 
toughness, the high resistance to im- 
pact, shock and abrasion needed for 
drilling to great depths. 


AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY * CARNEGIE-ILLINOIS STEEL CORPORATION > COLUMBIA STEEL COMPANY * H. C. FRICK COKE AND ASSOCIATED COMP: 


OLIVER IRON MINING COMPANY * PITTSBURGH LIMESTONE CORPORATION ° PITTSBURGH STEAMSHIP COM 
UNITED STATES STEEL PRODUCTS COMPANY * UNITED STATES STEEL SUPPLY COM 


” stTORM WINDOWS LAST A LIFETIME. When 
your storm windows are made of U:S'S 
Stainless Steel, they’re an unmixed 
blessing. They cut fuel costs, increase 
room comfort, of course. But what’s 
more, they’re corrosion-resistant, 
won’t warp, bend or twist; they never 
need painting; they last a lifetime! 


ROAD SEPARATOR THAT TALKS. Supplying reinforcing steel and cement for mod- 
ern highways is one of the important jobs of United States Steel. Making 
highways safer is another one. This traffic lane marker, developed by Universal 
Atlas Cement, does double safety duty. Made of Atlas white cement, it is 
clearly visible at night. And its corrugated design (inset) actually causes it to 
sound a plainly-audible warning should you veer out of lane and your car 
tires ride on the corrugations. 


Listen to ... The Theatre Guild on the Air, presented every Sunday evening by United States Steel. 
National Broadcasting Company, coast-to-coast network. Consult your newspaper for time and station. 


UNITED STATES STEEL 
Helping lo Build a Ditlor CA 


VA STEEL COMPANY * GERRARD STEEL STRAPPING COMPANY * MICHIGAN LIMESTONE & CHEMICAL COMPANY * NATIONAL TUBE COMPANY * OIL WELL SUPPLY COMPANY 
MNESSEE COAL, IRON & RAILROAD COMPANY *° UNITED STATES STEEL EXPORT COMPANY 
ERSAL ATLAS CEMENT COMPANY ° VIRGINIA BRIDGE COMPANY 


DEA ares 
(Continued from Page 11) 


RCA had ditficulty producing a color 
picture with adequate color fidelity.” 
Concerning the CBS picture, FCC said, 
“The color fidelity of the CBS system 
as demonstrated on the disc receiver has 
been of uniformly high quality.” 

The extremely sensitive camera is a 
chif cause of the poor color of the RCA 
system. A very small misregistration 
causes color contamination. An error of 
1/11,400,000 of one second in the sam- 
pler is also subject to this trouble. A 
third source of error is in the use of 
three image-orthicon tubes in the cam- 
era. These tubes must respond equally to 
light values. If the blue tube is weaker 
than the red and green tubes, the re- 
sult will be less blue than is present 
in the scene being picked up. It is very 
difficult to secure three tubes which are 
identical in response. It is more diffi- 
cult to maintain even responsiveness as 
the tubes wear out. 

The CBS by-passes this type of fault 
by the use of a single camera tube. RCA 
claims to be able to develop a single, 
tri-color camera tube. It should be re- 
membered that a single tube sees but a 
single image. Since the use of mixed- 
highs depends upon the simultaneous 
pick-up of all colors, it is difficult to 
understand how such a tube could be 


used by RCA. 


The CBS camera does not produce 
as much detail as could be desired. This 
lack of detail is overcome, in the opin- 
ion of the FCC by the addition of color 
to the picture. “Consumer Report”’ stat- 
ed concerning CBS, “color added great- 
ly to the enjoyment of television view- 
ing. It added clarity and improved the 
apparent definition of the picture; de- 
tails lost in black and white came 
through clearly in color.” Black and 
white pictures from CBS color are not 
as detailed. The FCC takes the stand 
that it is color that is wanted,-not black 
and white. 

Another draw-back to the CBS sys- 
tem is the limited size of the picture— 
12% in. It was emphasized by Strom- 
berg-Carlson in a public advertisement 
that the larger tubes do not give better 
pictures, merely larger ones. In color 
broadcasts conducted for doctors by a 
large medical laboratory, CBS type 
equipment was used. The receiving sets 
used had a picture size equivalent to a 
12 in black and white tube. Each of 
these sets was viewed by thirty to forty 
doctors. From the comments made by 
the doctors, the intricate operation was 
visible in great detail. That thirty per- 
sons could watch a 12 in black and 
white receiver and receive any detail is 
a well-known impossibility. Thus it 
would seem that the size of the picture 
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is also compensated for by the addition 
of color. 


FCC Standards 


Three words which have been much 
used in reference to color TV are com- 
patibility, adaptibility, and convertibil- 
ity. Compatibility refers to the ability 
of present monochrome receivers to re- 
ceive color programs in black and white 
with no changes being made. The RCA 
system is completely compatible. The 
CBS system is not. Considering the fact 
that there are 8,000,000 monochrome 
sets in use today, compatability is a 
major concern of both the public and 
the FCC. Adaptability refers to the 
modification of present sets to receive 
color programs in monochrome. This 
problem does not confront RCA, but 
does enter into the CBS system. The 
cost of adapting the receiver is of great 
importance in selecting a non-compat- 
ible system. CBS estimates the cost of 
adapting a set before it leaves the fac- 
tory at as low as $15. In a report to the 
Radio Manufacturers Association, Ad- 
miral Radio estimated the cost of an 
adaptor for the CBS system at $20, 
RCA estimated $25. In statements made 
to the FCC, RCA witnesses have claim- 
ed adaptability costs of hundreds of dol- 
lars. 


A convertible system is one in which 
the black and white set can be made to 
receive color programs in color. The 
CBS system is fully convertible. The 
cost of converting a black and white 
set to color was given by CBS as $70 
for a convertor plus installation fees to 
the service man. The estimate is obtain- 
ed from the figure given to CBS by a 
manufacturer working with them. (The 
color equipment used in the medical 
project was made by Zenith and Web- 
ster-Chicago). An RCA convertor has 
not received a price estimate. The RCA 
convertor utilizes very little of the re- 
ceiver’s video circuit and would prob- 
ably be near the price of a new color 
set. The RCA convertor has the added 
disadvantage of being much larger than 
the receiver it converts. Again the cost 
of the color camera must be considered. 
The CBS system can convert a mono- 
chrome camera to color for less than 
$3,500. The present cameras cannot be 
converted to RCA color. The cost of 
a new camera was given by RCA as 
$54,440. A new CBS camera would cost 
$27,000. 


What did the FCC consider in mak- 
ing a decision on the system to use? The 
FCC first considered the color picture. 
In this case the CBS system was super- 
ior in the minds of the commission. Next 
was the cost. Again FCC decided for 
Columbia. The system must be capable 
of using simply operated receivers. The 
transmitting apparatus must be easily 
kept at optimum picture performance 


by the type of personnel the average 
station can hire. Here again Columbia 
was ahead of RCA. The system must 
be free of interference as compared to 
monochrome. Finally, the system must 
be capable of using the inter-city (net- 
work) facilities now in use or those 
which will secon be available. 


The FCC did not consider the point 
of compatability in making a choice be- 
cause it felt that the people were after 
color and not some more black and 
white. For this reason the convertability 
of the CBS system outweighed the com- 
patability of RCA. 

What the outcome of the federal 
court order postponing color broadcasts 
and re-opening hearings will be is im- 
possible to tell. RCA has promised to 
demonstrate a new method of coaxial 
cable transmission which will give bet- 
ter results in their system. RCA has 
also promised better color fidelity. 
Whether or not their prices will become 
lower is unknown. When the hearings 
begin on December 5, the answers will 
begin to appear. What new decision the 
FCC will make, if any, must wait. 
Meanwhile the number of monochrome 
sets will increase, thus aggravating the 
change to color. If CBS remains vic- 
torious, the compatability problem will 
be enlarged. If RCA comes out on top, 
the audience of color will have been 
diminished by an increase in the num- 
ber of black and white sets. Who will 
really lose? In all probability, the public 
will—for a short time. In the end, color 
will triumph for all. 


low grade ore salvage 


An improved type of magnetic sep- 
arator, to aid in concentrating low grade 
iron ore from Minnesota’s famed Me- 
sabi range, has been developed. The 
new device is part of a long-term proj- 
ect to assure the nation of ample do- 
mestic ore supplies after Mesabi’s high- 
grade ore is used up. 

The new separator consists of a ro- 
tating drum mounted in a pulp box of 
special design. Stationary magnets in- 
side the drum provide the means where- 
by iron ore is extracted from the taco- 
nite, a formation of 25 per cent iron 
and 75 per cent rock. 

The entire magnetic separation pro- 
cess calls for grinding the taconite in 
stages, passing the partially ground ore 
through the new separator between 
grinding stages in order to eliminate 
barren rock from the system. Then the 
finely ground material mixed with 
water is passed through another type 
of Jeffrey magnetic separator in order 
to make a final separation of the iron 
mineral from the ore. The final product 
is dewatered on filters and ultimately 
is processed into small round lumps of 
ore, called nodules. 
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The famous Rose Bowl 

Seats 95,000 people. 

Yet it would take 

More than ten Rose Bowls 

To hold 

All the parents 

And merchants 

And farmers 

And everyday people 

In all walks of life 

Who are 

Bell System stockholders. 
About 975,000 people—including 
200,000 telephone employees— 
Have invested 

A part of their savings 

In the telephone business. 
It’s their money 

That helps make possible 
This country’s 

Top-notch telephone service— 
A service vital to our 
National defense effort. 
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PHANTASY ... 
(Continued from Page 12) 


the finale of the state fair show, the 
fireworks company used twenty. sticks 
of 40% dynamite grouped in bunches 
of two’s and single sticks for ground ex- 
plosions. These were strung on a wire 
above the ground and fired electrically. 
The pyrotechnician’s job consists of co- 
ordinating these various pieces to pro- 
duce a well-balanced show. He works 
all day for twenty minutes of actual 
firing. Before each show, besides set- 
ting lancework, he must rebuild the 
totems, tying new gerbs on them. He 
must tie groups of candles to stakes, 
making what are known ~as_ splines. 
Niagara Falls must be re-erected. New 
sets of skimmers must be put on the 
wires. Bombing trees must be rebuilt. 
These pieces are known as “machinery” 
and comprise a major portion of the 
show. 


One of the largest jobs is that of plac- 
ing shells in the guns. On the fair show, 
the shells were fired by electricity. This 
eliminates the dangerous job of reload- 
ing the guns while they are being fired, 
since each shell must be in its individual 
gun and wired to an electric cable be- 
fore the show starts. It also entails con- 
siderable extra labor, because into the 
fuse of each shell must be inserted an 
electric squib. This is a small device 
which, when connected to an electric 
current, produces a flash of flame which 
serves to ignite the fuse. When connect- 
ed to a cable, each individual shell is 
controlled by a man at a central switch- 
board. 


Thearle-Duffield also fire most of 
their ground works by electricity, es- 
pecially those in which for the best ef- 
fect several pieces must light simul- 
taneously. This means added work for 
the operator, for he must squib every 
piece, and must also check his lines be- 
fore “hooking up” the pieces. 


Besides the time spent by- the fire- 
works crew on the day of the show, 
many hours are spent in manufacturing 
the pieces before a display can be shown. 
The fireworks factory is not a very im- 
pressive place. It is made up of many 
small huts, each big enough for only 
two men. Each worker takes into his 
hut enough materials to last thirty min- 
utes to an hour. Each different opera- 
tion is carried on in a different hut. For 
instance, mixing operations are per- 
formed far from the huts where gerbs 
are being rammed or filled. 

Safety precautions are rigidly ad- 
hered to. If the working day is par- 
ticularly windy, the fireworks factory 
may shut down, since a fire in one hut 
on a windy day might cause the com- 
plete destruction of the entire factory. 
Tools for mixing powder and ramming 
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cases are made of non-sparking materials 
such as wood or brass, and workers 
wear rubber-soled shoes. 


The factory is the place to look for 
improvements and modernizations of 
pyrotechnic procedure. Fireworks are 
far from a new thing, skyrockets and 
firecrackers having been known since 
the eighth century. Almost all of the 
pyrotechnic operations used today were 
known in the seventeenth century. Even 
the names of most of the basic pieces 
have not been changed. The reason for 
this lack of progress is the delicate na- 
ture of the materials. Until recently, 
man did not have machines which were 
gentle enough to handle the fickle, 
touchy explosive mixtures. 


There have been some improvements, 
however, in the manufacture of fire- 
works. Pasteboard cases for gerbs, tour- 
billions, and the like are now all made 
by machines. Match is now encased in 
its paper tube by machine. Formerly, 
cane tubes were used, and the match 
forced into it by hand. Lances were once 
rammed by hand, a job consuming a 
great deal of time. They are now filled 
in much less time by machine, a factor 
contributing to a decrease in the price 
of fireworks. Shells have changed in 
name as well as construction. They were 
once made of wood, and were called 
“balloons.” Shell cases are now made 
of pasteboard with cardboard disks tied 
in place with many layers of string 
closing the ends of the casings. 


In the United States, flashcrackers 
are made entirely by machine, as are 
many other items of this nature. Only 
firecrackers two inches in size or over 
are made in this country. Smaller ones 
are made in China where fireworks con- 


struction is still for the most part hand 
labor. 


One of the greatest areas of improve- 
ment in the fireworks industry is the 
use of more powerful ingredients. Fire- 
works effects were formerly limited be- 
cause the only available material was 
black powder or modifications of it. 
Now, the use of salts of the rarer metals 
and powdered aluminum and magnesium 
permit the manufacturer of much bright- 
er colors. Potassium chlorate and per- 
chlorate have replaced saltpeter as the 
oxygen-releasing compound in many 
mixtures. These substances were not 
known as recently as 1776. 


Magnesium and aluminum are very 
important now in many mixtures, in- 
cluding flash powders for salutes, and 
brilliant flitter gerbs. Formerly, pow- 
dered cast iron was used in gerbs. Be- 
cause the iron rusted readily, old gerbs 
often gave off only a few reddish sparks. 
Magnesium was first used in fireworks 
compounds in 1865, and aluminum par- 
tially replaced magnesium thirty years 
later. Magnesium gives the brighter 


light of the two substances, but alum- 
inum does not react with moisture as 
readily, and so may be preserved for 
longer lengths of time. 

The art of pyrotechnics is being in- 
creasingly devitalized for the individual 
by state legislation. Most forms of fire- 
works are illegal in a majority of the 
states. In a way, this takes some of the 
thrill from the art, but it is better in 
the long run. Crews trained in the busi- 
ness and firing by electricity are much 
more capable of presenting a safe show 
than the individual. In addition, com- 
mercial shows can be much more spec- 
tacular and elaborate than fireworks 
privately fired. There are few cities in 
the United States which do not pre- 
sent some sort of fireworks display on 
the Fourth. Many private country clubs 
do so for the benefit of their members. 
Although they are being fired by 
“proxy,” fireworks will continue to pre- 
sent for as many years in the future as 
they have in the past, a fascinating phan- 
tasy of fire. 


PIER STAFF... 
(Continued from Page 19) 


the news editor and honorary editor of 
the engineering club newspaper, the 
“Ram.” Thus he is a capable addition 
to our staff. In the fall of 1950, he 
entered Navy Pier as a general engi- 
neering student. 


EUGENE ANDERSON 


Eugene Anderson, a graduate of Har- 
per High School, is a second semester 
freshman in the College of Architectural 
Engineering. He was a member of Har- 
per’s swimming team and Legion of 
Honor. Here at the Pier Gene has been 
an active member of the student chapter 
of the A.J.A. and is vastly interested in 
architectural design relating to psycho- 
logical standpoints. He holds the posi- 
tion of Business Manager on the Navy 
Pier Tech staff. 


RICHARD MEDLEY 


The position of associate editor is 
being filled this year by Richard Med- 
ley, a second semester freshman and sec- 
ond semester Tech staff. Upon graduat- 
ing from Steinmetz High School, “Rich” 
came directly to U.I.C. He spends his 
pastime working with model airplanes 
and contemplates starting his own flying 
motel in Canada. He has enjoyed his 
work with the Tech and has considered 
it as a means of getting valuable train- 


ing. 


Campus Barber: ‘““Was your tie red 
when you came in?” 

Engineer: “No it wasn’t.” 

Campus Barber: ‘‘Gosh!” 
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Tuilding the first Americanized Prestressed-Concrete 
Lridge. Crane which exceeds designed load capacity 
of the bridge operates safely on the unfinished span 
before its concrete slab has been laid or lateral 
prestressing applied. 

The bridge, located in Madison County, Ten- 
Messee, was designed by Bryan and Dozier, of 
Nashville... built by Madison County Highway 
Dept. under supervision of Edwin C. Rogers, 
County Engineer. Concrete blocks by Nashville 
Breeko Block & Tile Co. 


Swinging the assembled concrete beams into place 
to form the deck cover for the bridge. Beams are 
only 115%” deep. 


Americanized Prestressed Concrete employs special 
galvanized cold drawn steel wire and _ specially 
designed fittings. It is these recent Roebling devel- 
opments which make possible this type of con- 
struction. 
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How to build a spun in 5 days 


at only *2.00 per square foot — 


IN OCTOBER the first Prestressed-Concrete Bridge in the United States 
was put in service. Its roadway, designed for a 15-ton load, was of an 
entirely new design which permitted amazing speed of construction and 
cost only $2.00 per square foot. With the experience gained, it is esti- 
mated that similar spans to be built will be erected in five days—ready 
for traffic in 14 days—and at an even lower cost. 

The span is made up of beams formed of machine-made concrete blocks 
laid horizontally with mortar joints. Two Roebling Prestressed-Concrete 
Galvanized Strands running through longitudinal holes in the blocks were 
placed under tension, converting each beam intd a self-contained mono- 
lithic concrete unit. After the beams were erected in place, the span was 
covered with a continuous, mesh-reinforced concrete slab and laterally 
prestressed when the concrete had cured to strength. 

Americanized Prestressed-Concrete, employing special cold drawn steel 
wire and specially designed fittings, is an exclusive Roebling development. 
It makes available a new construction material with an exceptional strength- 
weight ratio...a material economical in itself and a real time-saver! Its 
potentials quickly recognized, it has already been adopted in several 
structures, including use for floors and roof of a large commercial building 
now under construction. 

The Roebling engineering staff is ready to help your engineers work out 
problems connected with new applications for Prestressed-Concrete. 


FOR NEW DEVELOPMENTS 
AND EXTRA VALUE IN WIRE 
AND WIRE PRODUCTS... 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON 2, NEW JERSEY 


Today ii Rocking / 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cincinnati, 
3253 Fredonia Ave. x Cleveland, 701 St. Clair Ave., N.E. * Denver, 4801 Jackson St. * 
Houston, 6216 Navigation Blvd. * Los Angeles, 216 S. Alameda St. * New York, 19 Rector St. 
* Philadelphia, 12 S. 12th St. * San Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave., S. 


POCBLING 
NA 
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INTRODUCING ... 
(Continued from Page 26) 

that fraternity. He is also a member of 

the honorary, Pi Tau Sigma. 

Bud has musical talents and can play 
the trumpet and trombone, both equally 
well. He is a student of jazz and has 
an extensive collection of rare jazz re- 
cordings. 

During last summer, he drove a taxi- 
cab in Chicago at night. In his own 
words, “Driving a cab affords a person 
the rather unique experience in meeting 
a potpourri of all types of people—both 
good and bad.” 

Bud plans to enter the development 
field of mechanical engineering after his 
graduation next June. He is very inter- 
ested in guided missiles and rocket de- 
velopment. Chances are that he is 
through with cab-driving for the rest of 
his life. 

* 


DANIEL M. GAUGER 


One of the more outstanding students 
in mechanical engineering is Dan Gau- 
ger who at the present time is the 
Cadet Colonel of the ROTC at the 
University. This rank in the school 
military program makes him eligible for 
a 2nd leutenant rating in the Army 
Reserve, therefore his plans after grad- 
uation are contingent on his draft status. 


Dan was born in Memphis, Tenn., 
and is now 22 years old. His mother 
and father are both graduates of the 
University of Illinois, and it appears 
that he is carrying on the family tradi- 
tion. As he puts it, “I was brought up 
with blue prints as diapers and I cut 


EASY TO READ 
MARKINGS 
THAT ARE DURABLE 


Assures A Longer Life Of More Accurate Measuring 


@Non-glare Chrome-Clad satin finish 
on line—extra durable, will not 
crack, chip, peel, or corrode, 


@Permanent jel black markings, 
prominent size aids easy and ac- 
curate reading—graduations extend 
to edge of line. 


@ Sturdy %-in. line, fully subdivided, 
“Instantaneous” Readings . . . de- 
faches and attaches easily to reel. end, 


In 50, 100, or 200-ft. lengths, marked feet, 10ths and 100ths, or 
feet, inches and 8ths ... standard and extra-heavy models. 


See them at your nearest Lufkin dealer. 


Sag [UFKI. 


THE LUFKIN RULE CO. 
SAGINAW, MICHIGAN . 
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“WOLVERINE” 
CHROME CLAD 


Engineers Steel Tape 


@Super-strong rustproof metal disc 
reel with perforated sides to aid in 
cleaning and drying. 

@Adjustable leather strap handle 
affords firm hold... long winding 
handle, line-locking type. 


@Supplied with two improved pat- 
fern, removable finger rings. Ring 
locks under spring protecting first 


TAPES 
PRECISION TOOLS 


NEW YORK CITY e BARRIE, ONTARIO 


my teeth with a slide rule.” 

His interest in mechanical engineer- 
ing embraces a wide range of subjects, 
including everything from fluids to vi- 
brations. However he is well versed in 
military affairs as mentioned before. 
After graduation from Oak Ridge high 
school in Tennessee, he joined the Army 
at the age of 17. He spent 10 months 
at various southern colleges, then be- 
came active in Infantry Basic in 1946. 
From 1946 through 1948, he spent 21 
months in the Philippines. 

He entered the University of Illinois 
in the fall of 1948, having 52 hours of 
college courses earned in the Army to 
his credit. As of now he sports a 4.1 
University average and expects to com- 
plete his undergraduate studies here in 
June, 1951. 

Dan participates in many outside ac- 
tivities. He is a member of the National 
Military Honor Society, Scabbard and 
Blade, and is the commanding officer 
of Zeta Sigma Alpha, Cavalry Cadet 
honorary. He is also a Chi Psi, and be- 
longs to ASME, Pi Tau Sigma, and 
the YMCA. 

Dan is interested in photography and 
works at it in his spare time. He would 
like to do further work in the LAS 
field just to see what the other half 
lives like. Another field of which he is 
cognizant is music, and he is studying 
that particular art at the present time. 


American Foundrymen’s Society 


* * 


The AFS is a world-wide technical society composed 
of individuals in the foundry and allied industries, 
cooperating to improve the production methods and 
quality, and to broaden the application of all cast 
metals. In its field of activities and interests, AFS 
is concerned with all phases of metal casting includ- 
ing technical, scientific and educational. 


e RULES 


95-A 


6% Taylor Street 
CHAMPAIGN, ILLINOIS 


WILSON & ANDERSON 


Consulting Engineers 


General Engineering Service 


* * 


Box 427 Telephone 8211 
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Merry Christmas 


Mineral Industries Society 


Happy New Year 


* 


JOYOUS NOEL 


* 
AMERICAN SOCIETY 
OF 


AGRICULTURAL ENGINEERS 
* 
(ASAE) 


Merry Christmas 


AMERICAN INSTITUTE INSTITUTE 
OF OF 
ELECTRICAL RADIO 
ENGINEERS ENGINEERS 
* * 
(AIEE-IRE) 


Office 165A EEB In the Lounge 


American Society 
of Civil Engineers 
(ASCE) 


WISHES YOU A VERY 
MERRY CHRISTMAS 


* * 


Office 213 C.E.H. Ext. 2493 


DECEMBER, 1950 


THE AMERICAN INSTITUTE 
OF CHEMICAL ENGINEERS 


Wishes All 
A Happy Holiday 


* 


(AIChE) 


HOLIDAY GREETINGS 
from the Student Branch of the 
AMERICAN CERAMICS SOCIETY 
(SBACS) 
* 


204 Ceramics Bldg. Ext. 2498 


A Joyous Yuletide 


From 


AMERICAN SOCIETY 
of 


MECHANICAL ENGINEERS 


(ASME) 


Season’s Greetings 


from the 


SOCIETY OF AUTOMOTIVE 
ENGINEERS 


* 
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SS 


© SHERARDUCT * SHERARDUCT * SHERARDUCT * 
RDUCT * SHER ct HERARDUCT * SHERARDY 


SHERARDU: 


puct * S RDUC 
BHERARDUCT * SHER 
CT * SHERARDUCT 
ERARDUCT * SHERARDUCT * SHERARDUCT * S 
T * SHERARDUCT * SHERARDUCT * SHERARDU 


Experience, they say, 
is the best teacher. But 
you can avoid one pitfall if— 
from the very start—your wir- 
ing specifications call for 
Sherarduct Rigid Steel Con- 
duit. It has meant “perma- 
nence” and “quality” to the 
electrical trade for more than 
40 years because it is proc- 
essed to meet all the require- 
ments of an outstanding 
conduit. 


@ It is made of Spellerized steel 
for a fine, even texture. 


@ It is Sherardized by alloying 
zinc to steel to give it rust- 
resistance and life-long pro- 
tection. Zinc is applied so 
smoothly that even the threads 
are protected. 


@ It is treated with Shera-Solu- 
tion enamel to give it smooth 
surfaces and acid-resistance. 


You can always expecta 
feather in your cap when you 
specify the installation of 
Sherarduct. It will “last as 
dong as the building stands.” 


Sherarduct is but one of many 
outstanding products made by 
National Electric—a reliable 
source of supply for any elec- 
trical roughing-in materials 
that you might need, 


*® 
EVERYTHING 
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PERPETUAL MOTION .. . 
(Continued from Page 16) 


rises, lifts the first valve and passes 
through it, lifts the second valve and 
passes through it, and finally arrives at 
the top of the tube, where it forces the 
next ball over the side. This ball forces 
another ball into the left hand arm and 
the process is repeated. 

The explanation of why this won't 
work is a little harder to see than the 
explanations of the first two. It will 
therefore, to quote a familiar phrase, 
be left as an exercise for the reader. 
Don’t give up right away. Figuring 
these things out is a lot of fun. 

In the nineteenth century we run 
into a good deal of skullduggery. Pro- 
moters tried te sell stock in companies 


Fig. 2. Why this attempt at perpet- 
val motion does not work is left to 
the reader. 


for the manufacture of perpetual mo- 
tion machines which they showed in 
motion. These machines were always 


operated by conventional power through 
some hidden means. 

One such promoter mounted his ma- 
chines on guy wires to show that they 
were not connected to any outside source 
of energy. After his death it was found 
that the guy wires were actually com- 
pressed air tubes. 

As late as the nineteenth century, 
though, not all perpetual motion ma- 
chines were frauds. Even such a man 
as Sir William Congreve, inventor of 
the military rocket, tried seriously to 
build a perpetual motion machine, and 
in fact, thought for a while that he had 
one. 

The more recent types of perpetual 
motion machines tend to the by-your- 
bootstraps principle. A typical example 
is a compressed air engine running a 
compressor which provides the air to 
run the engine. This same deal, using 
an electric motor and a generator, was 
shown to this writer a few years back as 
a method for getting more power out 
of electric motors. 

The history of perpetual motion, then, 
looks like a tremendous mass of wasted 
effort. But was it really wasted? 

To answer that question, let us ask 
another: Why do we believe in the law 
of the conservation of energy? 

This law is one that states that you 
can not do something (create or de- 
stroy energy). If a law says you can 
do something, it can be verified by just 
going out and doing it. But showing 
that some process does not create or de- 
stroy energy doesn’t do much good. It 
still leaves you knowing nothing about 
whether or not thousands of other proc- 
esses can creat energy. All you can do 
is try in thousands of ways to create 
energy, and if they all fail, you are 
pretty safe in saying that any such proc- 
ess must fail. It was the perpetual mo- 
tion experimenters who performed this 
service for science. 

The seventeenth century German who 
hanged himselr after spending his life 
and fortune in search of perpetual mo- 
tion, then, isn’t as funny as he might 
look at first. Before thousands had fail- 
ed, he had no way of knowing that 
failure was inevitable. One might even 
call him a martyr of science. 


LAMBIC PENTAMETER 


There was a little lawyer man 

Who gently smiled as he began 

Her dear dead husband’s will to scan, 

And thinking of his coming fee 

He said to her quite tenderly, 

“You have a nice fat legacy.” 

Next morning as he lay in bed 

With plasters on his broken head 

He wondered what in heck he’d said. 
Pe a 


“Are you a college man?” 
“No, a horse stepped on my hat.” 
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New RCA Theatre Television System projects 15 x20 foot pictures of television programs, 


Giant- size Television— shot hom a Barrel!" 


You've seen television. Now you'll see 
its finest form — giant projections of 
special events, transmitted only to 
theatres on private wires or radio 
beams to make movie-going more fun! 


Success of the system comes from a re- 
markable RCA kinescope, and something 
new in projection lenses. The kinescope, 
developed at RCA Laboratories, is in 
principle the same as the one on which 
you see regular telecasts. But it is small— 
only a few inches in diameter—and pro- 
duces images of high brilliance. These are 
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magnified to 15 x 20 feet by a “Schmidt- 
type” lens system like those used in the 
finest astronomical telescopes. 


Because of its size and shape, the new 
projector is referred to as the “barrel.” It’s 
already going into theatres, where you'll be 
seeing giant television—shot from a barrel. 


* * * 


See the latest wonders of radio, television, 
and electronics at RCA Exhibition Hall, 86 
West 49th St., New York. Admission is free. 
Radio Corporation of America, RCA Building, 
Radio City, New York. 


Continue your education 
with pay—at RCA 


Graduate Electricc! Engineers: RCA 
Victor—one of the wo=ld’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 

° Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

© Development and design of new re- 
cording and producing methods. 
© Design of receiving, power, 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


cathode 


RADIO CORPORATION of AMERICA 


World Leader in Radio — First in Television 
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SAUCERS ... 
(Continued from Page 9) 


ings in the United States were made. 
One of the strangest reports describes 
an incident that began on April 9. It 
is reminiscent of Jules Verne. 

Flying at a great height, a huge 
cigar-shaped object was seen in the mid- 
west. Astronomers who watched it 
through telescopes reported that short 
wings projected from the sides of the 
object. 

For almost a week, the craft was 
sighted around the midwest, as far 
south as St. Louis and as far west as 
Colorado. Occasionally, red, green and 
white lights flashed from the craft. 

On April 19, the same craft, or a 
similar one, appeared over Sisterville, 
West Virginia. The people of that small 
town were awakened early that morning 
by blasts of the sawmill whistle. Those 
who went outside saw a strange sight. 

From a torpedo shaped object over- 
head, dazzling searchlights were pointed 
down, sweeping the earth. The thing ap- 
peared to be about two hundred feet 
long, thirty feet in diameter, with 
stubby wings and red and green lights. 
For over ten minutes this object circled 
the town, then swung éastward and 
vanished. 

In 1908 a similar incident occurred 


over Bridgewater, Massachusetts. It was 
again a cigar-shaped object and carried 
searchlights which swept the earth. 
After a few minutes, the craft rose in 
a steep climb and the object blinked 
out. 

Air Force Reports 

Shortly after the first saucer sight- 
ings, an organization was set up by the 
U. S. Air Force to investigate. Although 
the official name was Air Material 
Command, it is informally called ‘Pro}- 
ect Saucer.” During its short life, this 
organization investigated over 270 re- 
ported sightings. 

When a report was finally made in 
December, 1949, it was, in the opinion 
of many of the participants and readers, 
a complete whitewash. It said that over 
30 per cent of the sightings were due 
to conventional aerial objects. 

The majority of the remainder are 
explained away, by the report, as owing 
to one of the following: meteors, fall- 
ing stars, birds in flight, testing devices, 
magnetically charged clouds, and glints 
of sun off jets. 

However, the most repeated explana- 
tion is meteorological or similar type 
balloons, although this would not ex- 
plain reports of high speed or rapid 
maneuverability. But personnel of 
“Project Saucers” point out that the 


movement could be explained away as 
an optical illusion or actual acceleration 
caused by a gas leak. If the preceding 
is true, most of the meteorological bal- 
loons now in use are made of faulty 
material and are easily torn. 

Who is behind (or perhaps inside?) 
the flying saucers? The mere fact that 
mysterious objects were sighted long be- 
fore man explored the air argues the 
point that saucers are from another 
planet. However, the big question is not 
that of “whence.” Time alone can an- 
swer that question. The important thing 
1S iri ae CULV 


The parrot which the sweet old lady 
had bought for company had refused 
to utter one word. Finally in desperation 
the old lady reached in the cage, took 
the parrot by the neck and swung him 
around with all her strength, Then she 
put him back in his cage. The parrot 
wobbily got back on his feet, took a long 
look at the old lady, and exclaimed: 
“Gawd, what a breeze.” 


Herkimer defines a bathing beauty 
as a girl worth wading for. 

Be it ever so homely, there’s no face 
like a Journ student’s. 


see ae NEW No. IONE 


Cutter and Tool 
Grinding Machine 


The new super-versatile 
No. 10N with Universal 
Equipment is especially de- 
signed for rapid, accurate only. 
toolroom work — light ex- 
ternal and internal cylindri- 
cal grinding, surface grind- 
ing, as well as routine 


BROWN & SHARPE /25 


sharpening. Also available 
with Plain Equipment for 
cutter and tool sharpening 


Write for illustrated bulle- 
tin. Brown & Sharpe Mfg. 
Co., Providence. 1, Rhode 
Island, U.S.A. | 


° 


with 
UNIVERSAL 


ie. 


Plain 
> Equipment 


° 
= 


Remember... 


YOU are eligible to join the 


Illinois Society of 
Professional Engineers 


Headquarters: 


631 East Green Street 


Champaign, Ill. 
6-3220 


* 


You are invited to drop in and discuss your pro- 
fessional engineering problems. The November, 
1948, and May, 1949, professional engineering 


exams are available at $1 a copy. 
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Build Confidence 


by ARCH COOPER 
Manager, Empire Region 
ALLIS-CHALMERS MANUFACTURING COMPANY 
(Graduate Training Course—1909) 


OU NEED the confidence that comes 
Bea wide experience, whether you 
intend to be a salesman, designer, re- 
searcher, or production 
7 man. Confidence based 
on knowledge is one of 
the greatest assets an en- 
gineer can have. Here is 
what I mean. 


You may visit a mine 
with the idea of talking 
about crushing equip- 
ment, but find that their 
engineers have an electrical problem. Or 
you may visit a utility to talk about elec- 
trical equipment and find that they’re all 
excited about a pump break-down. 


Offer All-Around Help 


Can youhelp them? Orare you just another 
peddler who is taking their time when they 
have problems on their minds. In my work 
I call on electric utilities, cement plants, 
machinery builders, textile mills, paper 
mills, shoe factories and many other types 
of plants. In each of them, I try to help 
the engineers and mechanics I call on. 


ARCH COOPER 


It’s a good credo for salesmen, but it 
takes broad experience to carry it out. It’s 
the kind of experience you must deliber- 
ately set about acquiring as early as pos- 
sible. I had heard of Allis-Chalmers equip- 
ment, seen A-C’s giant Corliss engines in 
Australia’s biggest power plant and de- 


Textile mills are getting adjustable speed at 
lower cost by using new automatic Vari- 
Pitch sheaves on spinning frames as shown. 
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ON BROAD 
EXPERIENCE 


High temperatures and speeds raise tough design and pro- 
duction problems on giant steam turbine spindles like these, 


cided to study design at Allis-Chalmers. 
It looked like the best place in the world 
to get a broad engineering background. 


I joined the Allis-Chalmers Graduate 
Training Course after graduation from 
Sydney Technical College in 1908... 
worked on steam turbines, wound coils of 
all types, performed tests for the electrical 
department. After that there were field 
trips to erect electrical equipment. It was 
soon apparent that I wasn’t a designer at 
heart, and my sales career started. 


Broad Opportunity 


Forty-one years later, Allis-Chalmers still 
offers the same opportunity for broad 
experience. A-C still builds equipment for 


electric power, mining and ore reduction, 
cement making, public works, pulp and 
wood processing, and flour milling. 


And the Allis-Chalmers Graduate 
Training Course is still flexible. Students 
help plan their own courses. They can 
switch to design, manufacturing, research, 
application, sales, or advertising—divide 
their time between shops and offices— 
and can earn advanced degrees in engi- 
neering at the same time. 


Men at Allis-Chalmers get a close-up 
of the basic industries. No matter what 
path they take in the industrial world, ex- 
perience gained with this broad organiza- 
tion lays a foundation for the confidence 
that comes with all-around knowledge. 


ALLIS-CHALMERS 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 
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EDENS ... 
(Continued from Page 17) 


median strip which also serves as center 
drainage. On structures, and there are 
25 of them, the median strip narrows 
to about nine feet. 

The superhighway may be entered at 
any one of nine interchanges. Only three 
of these will handle traffic coming to 
the highway from the four quadrants 
and traffic off the highway to the four 
quadrants. Other partial interchanges 
are designed for future ramps in the di- 
rections not provided for now, should 
such ramps become necessary by unfor- 
seen traffic volumes. 

The ramps tc and from the highway 
are designed for a 25 mile per hour ap- 
proach and leaving speed. A driver com- 
ing on to the superhighway will, in most 
cases, traverse a curve of variable radius, 
superelevated and leading into a 300 
foot acceleration lane on the superhigh- 
way. An acceleration lane of this length, 
theoretically, will give the driver ample 
time to get his vehicle’s speed up to that 
of the cars on the highway. 

Edens is designed for a 70 mile per 
hour speed, however, the legal speed 
limit will be slightly under this figure 
to conform to laws of the municipalities 
through which the highway passes. 
Since there are no intersections at the 


super road’s grade, the driver will be 
able to cover the entire 15 mile stretch 
in a little less than 20 minutes. This dis- 
tance today en the Skokie highway takes 
anywhere from 30 to 45 minutes to ne- 
gotiate with numerous traffic lights en 
route. The value of the superhighway is 
obvious. 

All bridges are of the continuous 
I-beam type, fabricated from rolled sec- 
tions. The outer beams have cover plates 
greatly enhancing the architectural 

eauty of the structure while at over- 
crossings of the highway with secondary 
roads appropriate bronze letters with 
the name of the superhighway are fas- 
tened to the coverplates. The bridge 
deck is supported on concrete piers of 
open design which in turn are on piling 
driven to refusal. In places where the 
highway is in residential areas the slopes 
will be seeded, giving a natural appear- 
ance to the cuts and fills. 


The construction of the Edens super- 
highway is another step forward in al- 
leviating the serious traffic problems 
now existing in Chicago and Cook 
County. The Cook County Highway 
Department, the Department of Sub- 
ways and Superhighways of the city of 
Chicago, and the Federal Public Roads 
Administration have produced monumen- 
tal comprehensive plans for other similar 
expressways in the county. Their con- 


struction awaits only the completion of 
the plans now in preparation. Edens is 
a sample expressway of which all citi- 
zens can be proud. Pier engineers look 
forward to its completion as a credit 
to our local engineering skill. 


The neighborhood borrower  ap- 
proached Mr. Smith one Sunday noon 
and inquired: 

“Say, Smith, are you using your 
lawnmower this afternoon?” 

“Yes, I am,’ Smith replied warily. 

“Fine, then you won’t be wanting 
your golf clubs—I’ll just borrow them.” 


“Didn’t sleep a wink last night.” 

“What was the trouble?” 

“Every time I dozed off, I dreamed 
about my roommate’s girl and—well, 
I’m such a gentleman that I woke my- 
self up.” 


* 


“It’s so simple,” modestly exclaims 
bp iss = 
one E.E., “to hook up electric power 
circuits. I merely fasten leads on ter- 
minals and pull the switch. If the motor 
runs, we take our readings. If it smokes, 
” 
we sneak back and get another one. 


“Drunk? Why, he swallowed a mouse 
and had a cat for a chaser.” 
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Sliding Parallel Rules — Scales — Wrico Pens 
All Leroy Pens and Templates — Graph Papers 


Drawing Tables 
MAIL ORDERS 


UNIVERSITY BOOKSTORE 
610 E. Daniel, Champaign 


THE TECHNOGRAPH 


with 
SQUARE D’s 
PLUG-IN DUCT 


Production capability of the modern plant 
is directly related to arrangement of ma- 
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GET THESE FEATURES 


Round Copper Bus Bars provide greater 
mechanical strength and resistance to short- 
circuit stresses. Supports are non-carbonizing 
porcelain. 


Plug-in Units 
of either circuit 
breaker or fusible 
switch types are 
easily installed at 2-foot intervals 
along both sides of the duct. Plug-in 
stabs grip the round bus bars with 
exceptionally high pressure. A hook- 
type bracket permits rotation of the 
unit into place. A single clamp screw 
at bottom holds it there. 


Hanger Brackets of heavy 
gauge steel are two-piece 
construction to facilitate as- 
sembly around duct enclosure. 
They are suitable for either 


SQUARE D COMPANY CANADA LTD., TORONTO « SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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SPACEWARD BOUND ... 
(Continued from Page 15) 
Takeoffs and Landings 


In taking off from the earth, the 
crew will be subjected to an accelera- 
tion four times the force of gravity on 
the earth for a period up to 8 or 9 
minutes. In landing on the earth, a 
complex maneuver is required. Contrary 
to popular belief, space ships returning 
to earth would not burn up in the at- 
mosphere as does a meteorite. The ship 
would return with a velocity of about 
seven miles per second or about one- 
fifth the velocity of the average me- 
teorite. The pilot would miss the earth 
by approximately two hundred and fifty 
miles or where the space ship would 
just graze the fringes of the atmos- 
phere. The ship would therefore leave 
the atmosphere with a reduced speed 
which would be less than. the “velocity 
of escape.” Gradually, the velocity 
would be reduced more and more. Fin- 
ally, the ship would spiral down and 
land by means of a large parachute. The 
total landing time would be about twen- 
ty-four hours. 


Physiological Effects 


When traveling in space, the lack of 
gravity will produce many strange ef- 


fects. At first, the feeling is grand— 
you are light as a feather. Then your 
stomach rebels. You feel as though you 
were on an elevator that was falling 
endlessly. The bodily activities may 
slow down a little because of the lesser 
demand on them. Metabolism will prob- 
ably slow down to the same rate of a 
person sleeping. Gradual weakening of 
the tissue of the voluntary muscles over 
long periods could be prevented by regu- 
lar exercise with steel springs and rub- 
ber bands. 

Eating and drinking in space will 
require special tools. A speciai sealed 
pump would be needed to force a bev- 
erage into the mouth. Dining will re- 
quire special clamps instead of spoons 
and forks. The food itself will be car- 
ried in dehydrated form, and will also 
be compressed to save on bulk. The acts 
of eating and drinking do not rely on 
gravity, but on the peristaltic move- 
ments of the stomach and_ intestines. 
Hence, they will not be affected. 


Now back to the space ship! One 
half of the passenger cabin will be 
painted black—the other half will be 
polished to mirror brightness. The pilot, 
by controlling the position of the ship 
relative to the sun, will be able to keep 
the temperature around seventy-five de- 
grees Fahrnheit. 


partners in creating 


Engineering leaders for the last 81 years have made 
K & E instruments, drafting equipment and materials 


their partners in creating the great technical achieve- 


ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi- 
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Dangers of Space Flight 


There is cnly one main item yet to 
cover, and that is the dangers to be 
encountered in space travel. First of all, 
there is radiation. The metal hull of the 
ship will protect the crew from all short 
radiations except cosmic rays which are 
too few in number to worry about. The 
windows will be made of a special type 
of transparent plastic which will screen 
out ultra-violet radiation, but still per- 
mit the passage of visible light. The 
second danger is due to meteorites, but 
the chances of one hitting a ship are 
extremely slim. One out of five hun- 
dred thousand rockets sent to the moon 
might be hit by a meteorite. 

Take all these facts and figures and 
think about them for awhile. It should 
not take you too long to come to the 
conclusion that space travel is rapidly 
becoming a reality. There are the three 
ingredients—the theory, the ship, and 
the fuel. Mix them together and add a 
little time and you have got the actual 
trip. Perhaps not in the next ten years. 
Perhaps not even in twenty years—it’s 
all up to man himself. The idea to keep 
in mind, however, is that it can be 
done! 


A small Swedish lad presented him- 
self before a Minnesota school teacher, 
who asked him his name. 

“Pete Peterson,” he replied 

“And how old are you?” was the 
next question. 

“IT not know how old I bane,” said 
the lad. 

“Well when were you born?” per- 
sisted the teacher. 

“T not born at all; I got stepmutter.” 


The savage African tribe of Ubangis 
have a habit of stretching the lips of 
their women around circular wooden 
discs until finally they become about 
eight inches in diameter, sticking right 
out from their faces like two plates. 

One very hot day two Ubangi girls 
met in the jungle. One of them stuck 
her face close to that of the other, and 
rapidly repeated: “Peter Piper picked 
a peck of pickled peppers. Now you fan 
me for awhile.” 
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Crankshafts stay rigid 
.-. foods stay frigid 


Designers of a compressor for refrigeration plants 
were looking for a way to insure smooth, depend- 
able crankshaft operation. They couldn’t risk the 
chance of breakdowns—and the food spoilage that 
might result. 


They stopped possible trouble at the design stage 
—by mounting the crankshafts on Timken® tapered 
roller bearings. Timken bearings take the heavy 
radial, thrust and combination loads, prevent shaft 
wobble, insure trouble-free service with minimum 
maintenance. 


Q: Short on space? 
A: TIMKEN® bearings! 


Because Timken bearings have a tapered design, 
they carry loads from all directions. No separate —j> 
thrust devices needed. Also, Timken bearings have 
line contact between rolls and races. This gives 
them greater load capacity, permits use of smaller 
bearings. The space-saving feature is another reason 
why 9 out of 10 bearing applications can be handled 
more efficiently by Timken bearings. FA 


| 


a 
t 


Want to learn more 
about bearings? 


i Some of the important engineering problems 
you'll face after graduation will involve bearing 
applications. If you’d like to learn more about this 


TRAOE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS phase of engineering, we'll be glad to help. For 


additional information about Timken bearings and 
how engineers use them, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST -@- LOADS OR ANY COMBINATION —W- 
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(Continued from Page 13) 


oil, but later the Standard Oil Com- 
pany modified this method. It was made 
more practical by using natural gas in- 
stead of coal. Modern developments re- 
duced the cost of oxygen to such a price 
that it was used to replace steam. 
Oxygen was also used much more ad- 
vantageously because its reaction with 
methane produced heat needed in other 
parts of the process. Another new fea- 
ture was the fluid catalyst, instead of 
the cobalt catalyst. Under this method, 
a longer range of liquid fuels could be 
gotten that ranged all the way from gas- 
oline to heavy diesel fuels. 

Under the present conditions the pro- 
duction of oil from coal or shale could 
not be expected to yield a profit. Oil 
from cither method would run about 
$2.00 per barrel while crude oil 1s $1.25 
per barrel. Thus the high cost of syn- 
thetic oil per barrel has made it a poor 
competitor for natural crude oil, but 
when the natural crude oil becomes 
scarce, the price of this oil will sky- 
rocket, while the synthetic oil will re- 
main stationary in price. The yield of 
gasoline from sub-bituminous coal would 
be about 1.7 barrels per ton. 

The future of any of these processes 


Ques 


oQ.What process 
copper condu 


ctors is 


for coating 


ntinning"? 


is the condition of our resources. It has 
been estimated that we have 3.2 tril- 
lion tons of coal, a supply sufficient for 
3,000 years. The public might be under 
the impression that the coal industry 
would be over-burdened by the synthetic 
fuel industry. The existing coal mines 
of the United States can supply a great- 
er tonnage of coal than can be consumed 
by peacetime needs. This surplus coal 
could easily fulfill the needs oi the syn- 
thetic fuel industry. Sub-bituminous coal 
would be the most likely used because 
of its low price and the present supply 
of about 818 billion tons. 

The manpower requirements for the 
direct hydrogentation of coal would be 
the same that is required in the regular 
refineries. It was recently estimated that 
the steel requirements for the construc- 
tion of the Fischer-Tropsch plants of the 
latest design might not be higher than 
those for the conventional petroleum re- 
fineries. 

The direct hydrogenation of coal was 
developed by the German chemist Ber- 
gius. The Bergius process is the direct 
union of coal and hydrogen under pres- 
sure. The type of coal used in this 
process would probably be sub-bitum- 
inous because this grade of cual is the 
most abundant and is quite cheap. 

The steel requirement for this process 


is about four times that of the conven- 
tional petroleum refinery. ‘(he man- 
power that is required is about the same 
as that used in the petroleum refineries. 
From the above facts it can be seen 
that this process is not at the economical 
stage where it could readily be substi- 
tuted for natural crude oil. Oil that is 
produced by the direct method is quite 
a bit more expensive than the present 
day petroleum in steel and manpower. 
The gasoline that is produced is fairly 
good because it comes out of the con- 
verters at about 70 octane, which could 
be “doctored” to about 85 octane, far 
better than regular gasoline. In com- 
paring these two processes economically, 
the Fischer-Tropsch process is in a far 
more advanced stage than the Bergius 
process. 

Looking at this situation in a much 
different way, both of these methods 
would have to be used together because 
the Fischer-Tropsch yields good lubri- 
cants and diesel fuels, while the Bergius 
method yields a good grade of gasoline, 
but a poor lubricant and diesel fuels. 


Recently the Socony-Vacuum Oil 
Company developed a new process for 
extracting oil from shale. This process 
consists of passing crushed shale rock 
through a counter-current of heated 

(Continued on Page 46) 
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The hardest material 


made by man 


is which 
of these? 


C] Szlicon Carbide 
[] Tungsten Carbide 
1) Boron Carbide 
L) Carbon Tool Steel 


The answet is Boron Carbide (B4C), pro- 
duced by Norton under the trade-mark 
NORBIDE*. To make NORBIDE Boron 
Carbide, two of the most commonplace 
substances — carbon, in the form of 
coke, and the familiar household 
boric acid —are fused in electric furnaces 
at approximately 5000°F, almost twice 
the melting point of steel. The result is 
the hardest material ever manufactured 
commercially — harder, even, than any 
natural precious stone except the 
diamond! 


In the Norton Research Laboratory, William C. 
Arthur, B. S. in A. E., Cornell ’48, studies a problem 
in abrasive development. 


Unique Properties 


Despite its extreme hardness, NORBIDE 
Boron Carbide is lighter than aluminum. 
Its coefficient of expansion is only about 
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Crude NORBIDE pieces as they come from the electric furnace. 


one-third that of steel, while in molded 
form it has high compressive strength — 
up to 300,000 Ibs per sq in. Although 
distinctly non-metallic, it is a fair con- 
ductor of electricity, and it has extremely 
high resistance to corrosion. Industrially, 
one of its most important features is that 
it is self-bonding. Under terrific temper- 
ature and pressure this material may be 
molded — without bonds or cementing 
metals — into a homogeneous, dimen- 
sionally accurate crystalline body that 
may be polished to a hard, smooth sur- 
face ideal for many commercial purposes. 


Wide Range of Usefulness 


The valuable characteristics of NORBIDE 
Boron Carbide have provided engineering 
departments with solutions to some of 
industry's trickiest problems. In pow- 
dered form it is used for many abrasive 
jobs hitherto possible only with diamond 
dust. In molded form it is unrivalled for 
resistance to abrasion. NORBIDE gages 
and sand-blasting nozzles, for example, 
outlast their metal equivalents many 
hundreds of times. 


In his work on the development of silicon carbide 
refractories, Herbert Ueltz, Ph. D., Rutgers ’49, re- 
moves refractory samples from a high temperature 
laboratory furnace. 


Norton... and You 


NORBIDE Boron Carbide is but one of 
many similar Norton achievements, devel- 
oped throughout a long history of ‘‘mak- 
ing better products to make other prod- 
ucts better.’’ Young engineers now plan- 
ning their careers will do well to con- 
sider the field of abrasives — and Norton. 


*Registered trade-mark for Norton Boron Carbide 
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Olbaw. 
(Continued from Page 44) 


gases. The temperature of the shale is 
raised to about 1000°F. The gases are 
introduced at the bottom, and the shale 
is introduced at the top. The oil vapors 
and the escaping gases are taken off at 
the top. The oil is then recovered 
through a series of condensers. Through 
this process 17-40 barrels of petroleum 
were produced for every ton of coal. It 
was estimated that the mining and 
crushing of the shale will cost about 
$2.20 per ton. This is far too expensive 
for commercial use, but this can be used 
as a safeguard in any emergency, such 
that the price of crude oil would jump 
to about $3.75-$4.00 per barrel. 

Oil shale is found to be very abun- 
dant in the United States. Enough oil 
shale is available to produce 100,000,- 
000,000 barrels of oil, which is a fifty 
year supply. Most of this supply is 
found in the western part of the United 
States. 

Long before the Congress introduced 
the O’Mahoney bill, the oil industry 
began its research in synthetic fuels. The 
Standard Oil Company of Louisiana 
hydrogenated coal in the early ’20s, 
while the Union Oil Company and 
Standard Oil of California experi- 
mented in oil shale. Union Oil Com- 


pany invested one million dollars on 
the industrial problems of oil shale. The 
Standard Oil Company of New Jersey, 
in the same year bought the Fischer- 
Tropsch rights for American use. 

A laboratory station was established 
in Pittsburgh over nine years ago. Its 
main purpose is to investigate the pos- 
sibilities of producing oil from coal on 
a large scale. 

From the above facts several conclu- 
sions may be drawn. We cannot convert 
our oil industry to the synthetic indus- 
try immediately because of the econom- 
ics involved. The price of the synthetic 
fuel would be much higher than the 
natural fuel; so, consequently, there 
would be no market. While we are 
waiting for modern technology to re- 
duce the cost of this source of fuel, we 
must rely on imports from the Middle 
East. In case of a national emergency, 
we must have a synthetic fuel industry 
for security. If big oil discoveries are 
made before our present domestic oil is 
pumped out, the cost of building a syn- 
thetic industry could be termed insur- 
ance. 


Seen on a tombstone: 

“Here lies MacGregor, an engineer 
and a pious man,” 

Huh—just like the Scotch; three men 
in one grave. 


NEW DEVELOPMENTS .. . 
(Continued from Page 23) 


The new instrument, known as the 
“flicker photometer’ was unveiled as 
the result of ten years of research. It 
is expected to help save many lives of 
potential heart-attack victims. This sim- 
ple, but accurate, instrument is a black 
box with a tiny “window of light.” It 
is an electrical device for producing con- 
trollable speeds of flickering light. It is 
capable of revealing, by measuring reac- 
tions of the human eye to the countable 
flicker of light, certain blood vessel con- 
ditions which appear to precede two im- 
portant forms of heart disease. 

Two tests are made. After recording 
a patient’s reaction to the flicker, a 
nitroglycerin tablet is administered and 
a second test made. The interpretation 
of the test depends on the change in 
the patient’s ability to see flickering 
light. 


new device detects neutrons 


The presence of particles called ‘“‘neu- 
trons,’ which are emitted by some ra- 
dioactive materials and could endanger 
health of atomic laboratory workers, 
can be detected by a new device devel- 
oped by GE engineers. 

(Continued on Page 50) 


WHY SKF 
1S PREFERRED 


BY ALL INDUSTRY 
See 


PRODUCT 
UNIFORMITY 


Ceaseless vigilance in every stage 
of the production of Ss Bear- 
ings assures complete control of 
tolerance throughout the entire 
manufacturing cycle. You can 
always be sure that any saps 
Bearing will exactly meet re- 
quirements...again and again. 
Never forget, either, that foler- 
ance control is only one reason 
for the widespread use of Sits 


Bearings. 


SSLS" INDUSTRIES, INC., 


PHILA, 32, PA. 


BALL 
BEARINGS 


46 


ENGINEERING 
SERVICE 


7064 


okKE 


ROLLER 
BEARINGS 


The C. S. Johnson 
Company 


Equipment 


CONCRETE BATCHING AND 
CEMENT HANDLING 


CLAMSHELL BUCKETS 
CONCRETE BUCKETS 
BULK PHOSPHATE PLANTS 


* 


CHAMPAIGN, ILLINOIS 


THE TECHNOGRAPH 


Newman Hall Fountain 


Wishbone Coffee 5c 
Sandwiches - Sodas 
Cokes - Juices - Etc. 

hae 


Armory at Sixth Street 


ANDERSON'S 


Watches Diamonds 
S ry) 
ELGIN KEEPSAKE 
HAMILTON | ENGAGEMENT 
~  BULOVA AND 
WEDDING 
one RINGS 


SINCE 193) 


The Finest in Diamond Rings, Watches, Gifts 
Visit Our Watch Repair Department 
607 E. Green Street, Champaign 
Serving Illini Since 1931 


Books and Supplies 


for every engineering need 


* 


ILLINI UNION 
BOOKSTORE 


* 


715 SOUTH WRIGHT STREET 
ON THE CAMPUS 


DECEMBER, 1950 


y ONE “© 
OFA 
SERIES 


PROBLEM — You're working out the application of a 
hydraulic speed selector system to a turret lathe. The 
system's oil pump is to be driven by a belt take-off 
from the main belt drive. Your problem now is to 
provide a means for transmitting power from the pump 
drive pulley to the pump that will permit the adjustment 
of the pulley to regulate belt tension. How would 
you do it? 


THE SIMPLE ANSWER — Use an S.S.White flexible shaft 
between the pulley shaft and the pump shaft. As you 
see below, that’s how the Gisholt Machine Co., did it. 
An S.S.White flexible shaft is the logical answer for a 
wide range of drives where one or both of the con- 


nected members must be adjustable i in position. 
eee *- a ae cae Pee oe ae 


Photos courtesy of 
Gisholt Mach. Co. 
Madison, Wis. 


This is just one of hundreds of power drive and remote control problems 
to which S.S.WHITE FLEXIBLE SHAFTS are the simple answer, That's why 
engineers will find it helpful to be familiar with the range and scope of 
these “METAL MUSCLES''* for mechanical bodies, 


*Trade Mark Reg. U.S. Pat. Off. 


and clscwhere 


SEND FOR BULLETIN 5008 

It gives basic information and engi- 
neering data about flexible shafts and 
their many uses, We'll gladly'send you 
a free copy on request. 


Mihi INDUSTRIAL DIVISION 


. DENTAL MFG. CO. Dept.C, 1OEast40thSt. 
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PIER SOCIETIES .. . 
(Continued from Page 19) 


Charles “available for Red employ- 
ment.” They changed his name and 
shipped him and others for eighteen 
days without food and water in a box 
car to Russia. After several years of 
labor in a mine with meager rations and 
poor living conditions, a letter was fi- 
nally smuggled to the American Embas- 
sy in Moscow who managed to get him 
freed from under his “Red alias.” Then 
after twelve years, he was reunited with 
his parents and has since enrolled in the 
electrical engineering course at Navy 
Pier 
ASCE 

The Student Chapter of the Ameri- 
can Society of Civil Engineers at Navy 
Pier, a branch of one of the oldest engi- 
neering organizations, was organized in 
October of 1946, shortly after the Navy 
Pier branch of the University of Illinois 
was opened. Its purpose is to bring stu- 
dent civil engineers together for their 
own benefit. This society is a fraternity 
organized for the establishment of good 
fellowship and the interchange of ideas 
and knowledge which will prove valu- 
able to the student civil engineers. 

To accomplish its purpose, the chap- 
ter in the past has had one business 
meeting and one instructional meeting 


per month. At the instructional meetings 
it is customary to have an engineer from 
one of the various firms in the Chicago 
area speak on a topic of interest to engi- 
neers and engineering students. 

The speakers are chosen from the 
many branches of civil engineering, 
such as transportation (highway and 
railroads), sanitation (water supply and 
sewerage), structural (bridges and 
buildings), and related fields. “These 
meetings provide an invaluable source 
of information to the student engineer. 


Another of the chapter’s activities is 
taking engineer guided inspection trips 
around various projects. These trips, too, 
are formed with the idea in mind of sup- 
plying to the student, first-hand infor- 
mation about his field of study. 


Judging by the students’ response to 
the activities of the chapter, it can be 
said that the chapter has been quite suc- 
cessful in its endeavors. 


ASME 


During the fall semester, the Navy 
Pier branch of the ASME is striving to 
give its student engineers an extraordi- 
nary program of activities. 

The month of November was high- 
lighted by a lecture given by Mr. F. 
Nagler, Chief Engineer of Allis-Chalm- 
ers Corporation. Mr. Nagler spoke on 
“Bikini, the Personal Side.” The lec- 


ture gave the details involved in radia- 
tion effects upon animals and human 
beings. Mr. Nagler spoke of the precau- 
tions taken to reduce the chance of radi- 
ation burns to the crew members of the 
task force which made the historic test. 
The audience was impressed by Mr. 
Nagler’s sharp command of his subject 
and his excellent vocabulary. 


The winter holidays will start an ex- 
tensive series of field trips by this soci- 
ety. Trips have been arranged through 
the International Harvester Plant, the 
National Castings Company and Allis- 
Chalmers. This year is planned to be an 
eventful one with the ASME. 


AIA 


At the November 1 meeting, the 
AIA, in addition to a regular business 
meeting, had the opportunity to see a 
movie on air conditioning. The movie 
was very helpful in giving new ideas to 
the members on the new developments 
in air conditioning and the fundamental 
theories of air conditioning. 


This year’s permanent committees and 
their members are: Social, Ray Shlaus- 
tas, Don Derrick and Al Franck; Mem- 
bership, Ray Bulinski, Don Sporleder 
and Don JoVal; Publications, Bill Han- 
nen, Stanley Cetivinski, and George 
Sleeper. 

(Continued on Page 50) 
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Pitman-Moore Company, Division of Al- 


Yes Sir— 
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at the 


LAUNDRY DEPOT 


lied Laboratories, Inc., recently celebrated 
its 50th anniversary as a producer of bio- 
logicals and pharmaceuticals for human and 
veterinary use. ® Its plants at Zionsville, Ind., 
(shown above) and Indianapolis are 
equipped with 15 Frick machines totaling 
92 tons of refrigeration. These are used for 
— air conditioning, processing and 
___ storage work. Installation by Hayes 
Brothers, Inc., Frick Distributors at 
Indianapolis. 


The Frick Graduate Training Course 
in Refrigeration and Air Conditioning, 
operated over 30 years, offers a career 
in a growing industry. 
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THE DU PONT 


DIGEST 


The Teflon* Problem: 


Given a plastic for which there is no known solvent, 
how would you turn it into a coating? 


Some time ago Du Pont research dis- 
covered a new plastic—‘““Teflon”’ tet- 

erafluoroethylene resin. It had tem- 
perature resistance beyond the range 
of any previous plastic, excellent elec- 
trical characteristics, and the highest 
degree of chemical inertness among 
commercial plastics. 


But tough-guy ‘‘Teflon’’ was 
almost too tough. It wouldn’t melt 
and flow like other plastics. Hence, 
it could be molded only in simple 
shapes. There was no existing tech- 
nique by which it could be made into 
thin coatings. Unless this difficulty 
could be overcome, the very proper- 
ties that made ““Teflon’”’ so promis- 
ing narrowed its usefulness. 


“Teflon’’ Won't Dissolve 


In the past, problems like this have 
been handled by dissolving plastics 
in a suitable solvent and using them 
as the base for enamels and similar 
coatings. But “‘Teflon’”’ will not dis- 
solve in any solvent yet known. It 
even stands up to nitric acid. 


At this point Du Pont physical 
chemists suggested dispersions— 
minute particles suspended in a liq- 
uid—as the answer. After much 
study, scientists of the Polychemicals 
Department learned how to suspend 
“Teflon” particles about 1/125,000 
of an inch in diameter. Aided by the 
fundamental studies of Chemical 
Department scientists, they devised 
today’s commercial scale process. 


Meanwhile Du Pont’s Fabrics and 
Finishes Department was keeping 
pace with the development. Their 
contributions to formulating the new 
products did much to establish ‘“Tef- 
lon” polytetrafluoroethylene coat- 
ings and wire enamels in many 
special uses. 


In electric motors, for instance, 
these enamels are used on wire so 
the motor can be operated at higher 
temperatures and will deliver more 
power per unit of weight.Suchmotors 
are more compact and sometimes 
cost less. 

Other uses include non-sticking 
coatings that cut costs when applied 
to bakery rolls, rubber molds, heat- 
sealing machinery and similar equip- 
ment. Corrosion-resistant ‘“Teflon”’ 
coatings for special uses are currently 
being investigated. 


Product of Teamwork 


“Teflon”’ finishes are a typical fruit 
of the close teamwork of Du Pont 
technicalmenofdiverse backgrounds. 
Organicand physical chemists played 
a major role. Physicists participated 
by developing fundamental informa- 
tion on the nature of the dispersion. 
Chemical and mechanical engineers 
designed the manufacturing appara- 
tus. Working together, they made pos- 
sible this new and important addi- 
tion to the Du Pont family of ‘Better 
Things for Better Living ... through 
Chemistry.” *Reg. U.S. Patent Of. 


Great Dramatic Entertainment—‘‘Cavalcade of America,” Tuesday Nights, NBC 


DECEMBER, 1950 


Philip S. Sanders, left, A. B. in Chemistry, 
University of Pennsylvania, 1944, supervises 
operation of a special dipping machine used 
to coat wire with ‘‘Teflon”’ enamel in the lab- 
oratory. Enamel is “‘dried’’ by fusing. 


Number one plastic in resistance to heat, 
chemicals and moisture, ‘‘Teflon”’ is shown in 
forms of gaskets, coaxial cable spacers, tape, 
rod, pipe, flared tubing, valve stem packing 
beading as it is supplied to industry. 


In a fest of heat resistance at 390°F., the 
“Teflon” rod (right) remains intact while two 
other plastics melt or swell out of shape. 


DID YOU KNOW... 


...76 students at 47 universities are 


currently pursuing post-graduate 


work as holders of Du Pont Fellow- 
ships in science. Awards for 1950-51 
total $224,000. 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
...THROUGH CHEMISTRY 
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PIER SOCIETIES .. . 
(Continued from Page 48) 


The Archies also held a dinner dance 
at the Como Restaurant on Chicago’s 
Northwest side December 2. Through 
the fine work done by the Social Com- 
mittee members, the dance was a huge 
success and was enjoyed by all. 

Plans have been made to hold a Coke 
Get-Together in order to develop a 
closer cooperation between the freshman 
and sophomore students. This is going 
to be furthured by the fact that a new 
set of zebra skin hats is going to be 
exhibited by the Archies. 

Through the efforts of the ALA mem- 
bers, Tom Mosiej, a fifth semester 
Archie, was elected to the office of Vice 
President of the Navy Pier Student 
Congress. Plans are being formulated 
so that in future elections the Archies 
will again regain control of the Student 
Congress. 


AIChE 


With steady pace and of determined 
mien, the Chem Majors and Chem 
Engineers of Navy Pier assembled for 
their November 7 meeting, in which 
further action was taken toward mate- 
rializing a number of planned activities. 
The Program Committee arranged to 
have, on November 14, a film concern- 
ing the chemistry of lubricating oils that 


presented ideas interesting to all present. 
Members of the AIChE have already 
toured Underwirters’ Laboratories, and 
have seen a motion picture on atomic 
energy, which was presented in the 
early part of the semester. 

Heading the organization this semes- 
ter are Robert Coffman, President; 
Filon Gadecki, Vice President; Ronald 
Durand, Treasurer; and Jim’ Grochow- 
ski, Engineering Council Representative. 


NEW DEVELOPMENTS .. . 
(Continued from Pag 46) 


The instrument, shaped like a police- 
man’s nightstick, is called the “neutron 
counter tube.” 

Engineers of the GE Consulting Lab- 
oratory said that the counter tube will 
be useful in monitoring an area near 
atomic piles or atom smashers before 
laboratory workers are admitted to the 
area. The counter tube will show 
whether neutrons have penetrated the 
shields installed for protection against 
radiation exposure. If the instrument 
shows that the radiation level is un- 
safe, increased shielding can be install- 
ed, they said. 

Basic part of the detector is the tube’s 
lining of the material boron, which has 
a special molecular property enabling 
it to capture the slow-moving neutrons. 

When a neutron strikes an atom of 


boron, two particles are exploded out- 
ward in opposite directions, according to 
GE engineers. These particles hitting 
the argon gas with which the counter 
tube is filled cause surges of electric- 
ity from the wall of the tube to a wire 
stretched down the tube’s center. Each 
surge of current through the wire is 
counted. This count is proportional to 
the number of neutrons striking the 
counter tube. 

Engineers explained that, while the 
neutrons are said to be moving slowly 
when they reach the counter tube, the 
term “slow” is a relative one. The 
“slow” neutrons actually travel at a 
speed of about one and a half miles per 
second. 


walnuts build motorcars 


Motor car manufacturers tradition- 
ally are one of the world’s biggest cus- 
tomers for a long list of materials rang- 
ing from steel to thread. Now walnut 
shells are added to the list. 

The shells are used in the production 
of automatic transmissions. When finely 
ground, they provide an ideal “shot” for 
blasting tiny metallic burrs off machined 
surfaces of automatic transmission cast- 
ings. 

Each piece of “shot” is exactly one 
thirty-second of an inch in diameter and 

( Continued on Page 52) 
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WWroerou bursting strength—or, for that 
matter—without all of the strength factors 
listed opposite—no pipe laid 100 years 
ago in city streets would be in service 
today. But, in spite of the evolution of 
traffic from horse-drawn vehicles to heavy 
trucks and buses—and today’s vast 
complexity of subway and underground 
utility services—cast iron gas and water 
mains, laid over a century ago, are 
serving in the streets of more than 30 
cities in the United States and Canada. 
Such service records prove that cast iron 
pipe combines all the strength factors of 
long life with ample margins of safety. No 
pipe that is provably deficient in any of 
these strength factors should ever be laid 
in city streets. Cast Iron Pipe Research 
Association, Thos. F. Wolfe, Engineer, 
122 So. Michigan Ave., Chicago 3. 


Qa 


CAST TRON PIPI 
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| Strength factors of Long Life! 


No pipe that is provably deficient in any of these 


BURSTING 
STRENGTH 


SHOCK 
STRENGTH 


CRUSHING 
STRENGTH 


BEAM 
STRENGTH 


strength factors should ever be laid in city streets 


In full length bursting tests standard 6-inch 
cast iron pipe withstands more than 2500 lbs. 
per square inch internal hydrostatic pressure, 
which proves ample ability to resist water- 
hammer or unusual working pressures. 


The toughness of cast iron pipe which enables 
it to withstand impact and traffic shocks, as 
well as the hazards in handling, is demon- 
strated by the Impact Test. While under hydro- 
static pressure and the heavy blows from a 
50 pound hammer, standard 6-inch cast iron 
Pipe does not crack until the hammer is 
dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


The ability of cast iron pipe to withstand ex- 
ternal loads imposed by heavy fill and un- 
usual traffic loads is proved by the Ring 
Compression Test. Standard 6-inch cast iron 
pipe withstands a crushing weight of more 
than 14,000 lbs. per foot. 


When cast iron pipe is subjected to beam 
stress caused by soil settlement, or disturbance 
of soil by other utilities, or resting on an ob- 
struction, tests prove that standard 6-inch cast 
iron pipe in 10-foot span sustains a load of 
15,000 Ibs. 


1 SERVES FOR | 
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NEW DEVELOPMENTS .. . 
(Continued from Page 50) 


it strikes the casting at a velocity of 
more than two miles a minute. Shot is 
fed into a turbine-like wheel, which ro- 
tates at 250 revolutions per minute, 
hurling the particles inside a chamber, 
through which the castings pass on a re- 
volving circular table. 

One company reports that it uses an 
average of nearly 160 pounds of shells 
per week. 


synchrotronic activity 


A beam of 70,000,000-volt electrons, 
which may open the way to new meth- 
ods of treating disease and is believed 
to be the most energetic electron beam 
ever caused in open air, has been pro- 
duced by GE here. 

The beam was produced recently 
with a synchrotron, one of the newer 
types of atom-smashers. This machine 
has been built in the laboratory as part 
of a research project sponsored by the 
Office of Naval Research. 

The device, first of its kind in the 
United States, has been in operation for 
some time, generating X-rays of about 
80,000,000 volts energy. Only recently, 
however, has it been found possible to 


extract from within the atom smasher’s 
vacuum tube the electrons which whirl 
around inside. 

This is accomplished by two curved 
metal plates within the doughnut-shaped 
vacuum tube. With one plate charged 
to a high electrical potential, they pull 
the electrons from their normal circular 
orbit inside the tube through the win- 
dow. They penetrate the air for many 
feet, where they can be detected with a 
photographic film or other devices which 
are sensitive to such radiation. 


This new beam of electrons might 
be more advantageous for some thera- 
peutic techniques than one of the X-rays. 
In using the latter with sufficient in- 
tensity to enable it to reach a deep- 
seated tumor, the radiation may do dam- 
age on the way in, as it is partially ab- 
sorbed by overlying healthy tissue. Use 
of X-rays of higher energies has been 
found to minimize the effect, but it 
is believed that an electron beam might 
be still better. 

In any X-ray tube, a beam of elec- 
trons must first be produced. When 
these are suddenly stopped by a metal 
target, X-rays are generated. Electrons, 
starting from a heated filament, whirl 
around inside of a doughnut-shaped 
vacuum tube, placed between the poles 
of a powerful electromagnet. The mag- 


netic field both guides the electrons in 
their circular orbits and gives them their 
initial acceleration, up to about 2,000,- 
000 volts, at which their speed is nearly 
that of light. At this energy an oscil- 
lating electrical field, in a metallic gap 
through which the electrons have to 
pass, begins to operate and speed them 
further. When they have attained full 
energy they hit a tungsten target, and 
the X-ray beam is formed. This entire 
process is repeated 60 times every sec- 
ond. 

In the tube of the GE synchrotron 
curved plates, which may be about 11 
inches long and of a material such as 
molybdenum, are about a tenth of an 
inch apart. They are placed inside the 
doughnut, but outside the normal elec- 
tron orbit. The inner plate is grounded, 
while the outer is charged to a positive 
electrical potential of about 20,000 volts. 


A young engineer was trying to make 
an impression upon his employer. 

Employer: “Have you had any fac- 
tory experience?” 

Engineer: “I had my own factory 
and it was twenty miles long.” Then, 
realizing his blunder, he said, “And a 
quarter of an inch wide. We made kite 
string.” 


Ever notice the tympanist tightening up 
the head of his kettledrums before a 
concert? It’s leather plus correct tension 
that gives him the tone he wants. 


In power transmission, leather belt 
plus tension control is giving industry 
a drive it wants. The “Uni-Pull” drive 
combines flat leather belting with a 
tension-controlling motor base to keep 
power in tune. It’s a modern, compact 
set-up that handles power as no other 
belt drive can. 
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Science finds a way 
to wipe out rust 


HERE AT STANDARD OIL we are constantly 
seeking ways to escape the costly conse- 
quences of rust and other forms of corrosion. 
One place where corrosion hits hard is our 
cross-country pipeline system. Scientists 
long ago discovered that some types of cor- 
rosion are caused by electrical charges that 
flow away from metal into the soil, carrying 
with them small particles of metal. 
Standard Oil engineers are employing a 
practical method for protecting our pipelines. 
It consists of burying deposits of scrap metal 
or more active metals at intervals along the 
pipeline and making connection. A weak 
electrical charge is then used to reverse the 
natural corrosive force, causing the metal 


Standard Oil Company 


910 South Michigan Avenue, Chicago, Illinois 


DECEMBER, 1950 


deposit to do the rusting instead of the pipe. 

This method has been proved in use, but 
it is not the final answer. Standard Oil re- 
search men are seeking better solutions to 
the problem of corrosion and of many other 
problems as well. 


For men who enjoy facing up to the chal- 
lenge of the unknown, there is no better place 
to work than Standard Oil. In the first place, 
we deal with petroleum, the master fluid of 
progress and probably the most versatile raw 
material in the world. Secondly, we deal 
every day with questions—corrosion, for 
example—that are not necessarily inherent 
to petroleum research. 

That is why Standard Oil needs and uses 
skills from practically every field of science 
and technology. We provide our scientists 
and technical men with the finest equipment 
and try to create a favorable climate in 
which their ideas may grow. They have re- 
sponded with outstanding contributions of 
real benefit to millions of their fellow-citizens. 


( STANDARD ) 
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Brain Teaser (lifted from the test 
files of the Mechanical Engineering De- 
partment one dark night). 

Hanging over a pulley is a rope with 
a weight at one end; at the other end 
hangs a monkey of equal weight. The 
rope weighs 4 oz. per foot. The com- 
bined ages of the monkey and its mother 
are + years and the weight of the mon- 


+a 
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key is as many pounds as its mother is 
years old. The mother is twice as old as 
the monkey was when the mother was 
half as old as the monkey will be when 
the monkey is 3 times as old as its 
mother was when she was 3 times as 
old as the monkey was. The weight of 
the rope and the weight is half as much 
again as the difference between the 


weight of the weight and the weight 
of the weight plus the weight of the 
monkey. 

What is the length of the rope? An- 
swer: 5 feet. 


‘ e x 
% Bd 3% 


Skidding is the action 
When the friction is a fraction 
Of the vertical reaction 
Which will result in traction. 
Bars are something which if you go 
into you are apt to come out singing a 
few lines of and maybe get tossed 


behind. 

“Really, I don’t like his looks,” 
the doctor to the patient’s wife, 
his examination. 

“Neither do I, Doc, but he is good 


to our children.” 
* 


said 
after 


A D.U. graduate after a good many 
years in the business world retired with 
a comfortable fortune of $600,000. He 
amassed this large sum through cour- 
age, enterprise, initiative, faithfulness, 
the careful investment of his savings, 
and the death of an uncle who left him 
$599,999.50. 

Cd cd 

‘The reason you never see any pictures 
of angels with whiskers, Honeychile, 1s 
because most men who get to Heaven 
make it only by a close shave. 
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—— A CARLOAD OF IMAGINEERING 


1 


Wil 


That gondola of 954,000 circ. mil. Alcoa ACSR (Alumi- 
num Cable Steel Reinforced) is only one of forty- 
five similar carloads for one 230-kv transmission line. 


qnsors,.neree pees The two million miles of Aleoa ACSR that carry 
ae electricity across the country today are a 
product of Imagineering. Back in the 90’s, Alcoa 
started with a fact: Aluminum is a good con- 
ductor of electricity. 

Imagineering involved building labs long 

ene enough to mount whole spans of cable which 
con would be vibrated and mauled as the wind does. 
ee It meant developing new basic data. 

The lifetimes of many people and a good many 
dollars invested in ‘‘Imagineering’”’ Aleoa ACSR 
speeded the more recent promotion of Alcoa 
E.C. Aluminum for manufacturers of insulated 
wire and cable. When the day comes that you 
are specifying industrial wire and cable you’ll 
discover how Alcoa Imagineering brings savings 
Even before the first ACSR line was strung, Alcoa supervisors in both cost and weight when you “Figure it in 
were on the job. The report above is dated June 14, 1906, Aluminum.”? ALUMINUM COMPANY OF AMERICA, 


covering the erection of all-ai1uminum conductors. Thus, the Alcoa > Z 
“Book-of-Knowledge” has grown rich with on-the-job experience. 742K Gulf Bldg., Pittsburgh 19, Pennsylvania. 
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MORE TECHNOCRACKS . . . 


Republican: “Now, you're not going 
to run him again, are you?” 

Customer: “Have you any four-volt, 
two-watt bulbs?” 

Clerk: “For what?” 

Customer: “No, two.” 

Clerk: ““T'wo what?” 

Customer: “Yeah.” 

An engineer Christmas shopping in a 
department store squeezed a doll and 
it cried, “Mama.” Later on he squeezed 
another one and it cried, ““Floorwalker!” 

The three greatest traffic menaces of 
present times are hic, hike, and hug. 

A couple of skeletons in the corner 
closet were fed up. They began grum- 
bling about the heat, the dust, the con- 
fining quarters, and the boredom. 
“What are we doing here anyway?” 
one cried. “Why don’t we leave?” 

“Darned if I know,” said the other 
skeleton. “I’d leave in a minute if I 
had any guts.” 

He ke 3k 

Beer is like the sun. It rises in the 
yeast and sets in the vest. 

The little old grey woman bent over 
the cherub in the cradle. 

“O-o-o. You look sweet, I could eat 
you.” 

Baby: “The hell you could, you 
haven’t any teeth.” 

Engineer: ““Why do you go out with 
that awful frump?” 

Ag: “She’s different from other 
girls.” 

Engineer: “Is she?” 

Ag: “Yes. She’s the only girl that’ll 
go out with me.” 


’ 


“Keep on fighting, boys,’ said the 
Italian general; “Never say die. Never 
give up till your last shot is fired. When 
it is fired, run. I’m a little Jame so 
I’m starting now.” 

A Democrat and a Republican were 
discussing politics and the conversation 
went something like this: 

Democrat: “Who will the Republi- 
cans run for president in 752?” 

Republican: Oh, there’s_ Bricker, 
Stassen, Dewey, and several others we 
can run. Who will the Democrats run?” 

Democrat: ‘Oh, I don’t know. We'll 
dig up something.” 

* % 
I like an exam 
I think they’re fun 
I never cram 
I never flunk one 
I’m the professor! 
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